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Abstract 
Language-mixing (LM) as defined by Chengappa (2009, p. 417) is an “intra-
sentential phenomenon referred to as the mixing of various linguistic units (morphemes, 
words, modifiers, phrases, etc.), primarily from two participating grammatical systems”. 
LM is influenced by grammatical, environmental, and social constraints (e.g., Milroy & 
Wei, 1995; Bhat & Chengappa, 2005). Researchers have suggested that LM in patients 
with aphasia is a communicative strategy used to achieve successful exchanges between 
speakers; the effectiveness of this mixing, however, had yet to be demonstrated 
quantitatively.  
In the current study we investigated whether LM is present in bilingual speakers 
with aphasia, and if so, at which linguistic level(s) (morphological, lexical, pragmatic, 
and phrase) LM is found.  Once these questions were addressed, we asked whether the 
LM patterns were typical or atypical in nature in such individuals. Finally, we 
investigated the differences in pertinent discourse measures (productivity, dysfluencies, 
coherence, and communicative success) in bilingual speakers with and without aphasia in 
order to assess if LM truly helps them to produce a more successful form of 
communication.  
A total of 64 individuals – one group of 32 bilingual individuals with non-fluent 
aphasia and another group of 32 bilingual healthy control participants were recruited 
from local hospitals in Mysore, India. The study made use of two types of discourse 
elicitation tasks: personal narratives and picture description. Healthy control and aphasia 
participant groups were encouraged to mix languages in one condition. Their 
! v!
performance in this condition was compared to when they were constrained from mixing 
in Kannada-only and English-only conditions.   
Investigating brain damaged and non-brain damaged bilingual speakers from the 
same speech community allowed for the interpretation of typical and atypical patterns of 
language usage. The LM patterns that were similar in both groups, hence typical in nature 
were direction of LM, LM at various levels, LM frequency across tasks, and LM in 
different word classes. We observed four atypical patterns of language-mixing in 
individuals with aphasia: 1) they produced a higher percentage of mixing compared to the 
healthy control participants; 2) they produced a higher percentage of mixing in the 
Kannada-only condition than the English-only condition, i.e., they did not follow the 
instructions provided by the examiner during the Kannada-only condition; 3) they 
produced Kannada matrix language utterances in the English-only condition, which is 
atypical in the local Kannada-English speaking community; and 4) they produced more 
word-level mixing during Kannada-only and language-mixed condition than the English-
only condition. 
It is common practice for clinicians and researchers to promote the usage of two 
or more languages, as they believe it enhances communication (e.g., Muñoz et al., 1999; 
Chengappa, et al., 2004). However, in the current study, we found that the ability to use 
more than one language did not lead to a more successful form of communication. We 
found that individuals with aphasia produced more morphemes, words, phrases, and 
utterances when they mixed languages, but they did not score higher on the 
communicative success and coherence scales compared to when they were constrained 
from mixing.   
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Introduction 
 
In both clinical and theoretical aphasiological research, standardized test measures 
such as repetition and naming have been more commonly employed than discourse1 
measures to assess language. However, the tasks involved in most standardized measures 
differ from those performed by individuals in day-to-day conversations (Boles, 1998). In 
their respective reviews of language analysis, Armstrong (2000) and Prins and Bastiaanse 
(2004) emphasize the importance of discourse analysis for studying language because it 
provides a view that is more comparable to everyday conversations than the available 
standardized measures. In the current study, we use discourse analysis to determine the 
usage patterns of two or more languages at the discourse level in speakers with and 
without aphasia from India, a multilingual country.  
In the current study we aimed to investigate whether language-mixing (LM)2 
(discussed in greater detail in section 1.1.1) is present in bilingual speakers with aphasia, 
and if so, at which linguistic level(s) (morphological, lexical, pragmatic, and phrase) LM 
is found.  Once these questions were addressed, we aimed to discover whether the LM 
patterns were typical or atypical in nature in those with aphasia compared to healthy 
bilingual speakers3 . Finally, we investigated the differences in discourse measures 
                                                
1 Discourse can be defined as “a set of utterances aimed at conveying message among interlocutors” (Ska, 
Duong, & Joanette, 2004, p. 302). 
2 Language-mixing as defined by Chengappa (2009, p. 417) is an “intra-sentential phenomenon referred to 
2 Language-mixing as defined by Chengappa (2009, p. 417) is an “intra-sentential phenomenon referred to 
as the mixing of various linguistic units (morphemes, words, modifiers, phrases, etc.), primarily from two 
participating grammatical systems”. 
3 The term ‘bilingual’ is derived from the Latin word ’bilinguis’ (bi: two; linguis: tongue). Bilingual 
speakers are those who speak two languages (e.g., Perecman, 1984). 
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(productivity, dysfluencies, coherence, and communicative success 4 ) in bilingual 
speakers with and without aphasia. The study made use of two types of discourse 
elicitation tasks: personal narratives and picture description. Healthy control (HC) and 
aphasia (A) participant groups were allowed to mix languages in one condition. Their 
performance in this condition was compared to when they were constrained from mixing 
in Kannada-only and English-only conditions.  
This dissertation is organized into six chapters: (1) a review of the literature, (2) 
objectives, which comprises research questions and hypotheses, (3) methodology, (4) 
results, (5) discussion, and (6) conclusion. In chapter (1), two topics will be discussed: 
usage of two or more languages in bilingual healthy controls and speakers with aphasia, 
and the importance of studying language usage at the discourse level. 
                                                
4 The author defined communicative success as an effective form of communication where information is 
transmitted efficiently, coherently, and productively. Communicative success is measured using a 
communicative success rating scale, a coherence rating scale, and productivity measures. 
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Chapter 1:  Review of the Literature 
1.1. Aphasia and Bilingualism 
1.1.1. Definitions of Language-Mixing, Language-Switching and Borrowing 
There are many linguistic phenomena related to bilingualism that have fascinated 
scholars over the years. In this section, we will be discussing the three bilingual 
phenomena most pertinent to discourse: (a) language-mixing/code-mixing (hereafter 
language-mixing, LM), (b) language-switching/code-switching (hereafter language-
switching, LS), and (c) borrowing.  
Although some scholars use the terms "language-mixing" and "language-
switching" interchangeably (e.g., Poplack, 1980; Grosjean, 1982, 1995), the author 
differentiates the two concepts. Examples [1] and [2] are Kannada-English language 
pairs5 which illustrate the two key concepts found in naturally occurring conversations in 
Indian speakers of these languages. LM, shown in Example [1], is an “intra-sentential 
phenomenon referred to as the mixing of various linguistic units (morphemes, words, 
modifiers, phrases, etc.) primarily from two participating grammatical systems” 
(Chengappa, 2009, p. 417). By contrast, LS [2], is an inter-sentential phenomenon, 
occurring when speakers “alternate their languages across different utterances” (Fabbro, 
2000, p. 650).  
 
  
                                                
5 The examples come from author’s personal observations of Kannada-English bilingual speech in informal 
conversations. 
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[Bold and underlined words hereafter represent LM and LS elements, respectively.] 
[1] ee mall alli astond options illa shopping-ge 
This mall does not have many shopping options 
[2] naanu illi bandu, tharaavari thindi thindu maja maadi hode. I came again with 
friends and tried the rides too 
I came here, tried different kinds of food and had lots of fun. I came again with 
friends and tried the rides too 
 
 In Example [1], the speaker displays LM by using the English words “mall,” 
“options,” and “shopping,” intra-sententially. In Example [2], the speaker switches inter-
sententially from Kannada to English, therefore displaying LS. 
It is important to differentiate language-mixed forms like those in the above 
examples from borrowed forms. A borrowed form is a word or idiomatic phrase 
incorporated from one language into another by a community of speakers. To distinguish 
language-mixing from borrowing, two factors must be considered: 
a. Whether the word is used by a community of speakers: The distinction between a 
language-mixed form (Example [3]) and a borrowed form (Example [4]6) is that a 
borrowed form has entered the community of speakers’ base language7 mental lexicon, 
whereas a language-mixed word has not (Myers-Scotton, 1993: 192). In the case of LM, 
a bilingual speaker will select a word from one language for use in the other. 
                                                
6 Examples [3] and [4] unless otherwise mentioned, all examples come from the author’s personal 
observations of Kannada-English bilingual speech in informal conversations. 
7 A base language is the “main language being produced or perceived at a particular point in time” 
(Grosjean, 1999, p. 4).!
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[Bold words hereafter represent LM elements and italicized words represent borrowed 
words.] 
 
[3] Doctru bandru 
The doctor has come 
 
[4] Car-u mane mundhe ninthide 
A car is sitting in front of the house 
 
In examples [3] and [4], the speaker respectively displays LM and borrowing by 
using the syntactically modified English words “doctru” and “caru” respectively. In 
these examples, the word “doctru” has not entered the speakers’ base language mental 
lexicon, whereas the word “caru” has. We know this because the word “doctru” (doctor 
in English) has an equivalent word in Kannada, “vaidya”, that most speakers would use, 
whereas, the word “caru” (car in English) does not have an equivalent word in Kannada. 
 
b. Existence of an equivalent word in the base language: Although a community of 
speakers will incorporate a borrowed word from one language into another, a borrowed 
form may have an equivalent word in the base language. If an equivalent word exists, it 
will always be a low frequency word. For example, there is no equivalent word for “car” 
in Kannada [4], though there is a low frequency equivalent word for the borrowed form 
“ambulance” [6] in Kannada, “thurthuvahana”. 
[5] Vaidya rogige treatment kodthaidaare 
The doctor is giving some treatment to the sick person 
[6] Ambulance bandu ivananna karkond hoithu 
The ambulance took him away 
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Unlike borrowed words, language-mixed words will always have an equivalent in 
the base language. The equivalent words will most often be of moderate to high 
frequency, though they can occur at any frequency. For example, the equivalent word in 
Kannada for “doctor” is “vaidya” [3], and “chikithse” for “treatment” [5]. Both 
“vaidya” and “chikithse” are moderate-high frequency words8.  
1.1.2. Language-Mixing and Switching in Neurologically Healthy Bilingual Speakers 
In neurologically healthy bilingual speech, the preferred language of 
communication is dependent on both linguistic and extra-linguistic factors (Poplack, 
1980). Linguistic factors include, but are not limited to, syntactic constituents, semantic 
properties, and pragmatic aspects of language (Poplack, 1980; Sridhar & Sridhar, 1980; 
Kanthimathi, 2009). Extra-linguistic factors include gender, education, age of second 
language acquisition, ethnic identity, and occupation (e.g., Poplack, 1980; Ugot, 2009).  
In response to the influence of linguistic and extra-linguistic factors, bilingual 
speakers make use of different speech modes in different contexts. When communicating 
with monolingual speakers of language A or B, they “turn on” their monolingual speech 
mode (either A or B) and restrict themselves to only one language. The bilingual speech 
mode can be turned on when communicating with other polyglots who share the same 
two languages (Grosjean, 1984).  
 In monolingual mode, bilingual speakers maintain the interlocutors’ language and 
suppress the activation of their other language (Grosjean, 1982, 2001, 2010). This 
deactivation is rarely absolute, leading to interference in bilingual speech production that 
                                                
8 The word frequencies were generated based on the author’s personal judgments. 
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can occur at various levels (phonological, lexical, syntactic, semantic, pragmatic, etc.). It 
is not possible for bilingual speakers to entirely “turn-off” their first language or second 
language while interacting in the monolingual mode (e.g., Desmet & Duyck, 2007; Jared 
& Kroll, 2001). 
 Contrastingly, the speakers or interlocutors engaged in bilingual mode share the 
same pair of languages. One language is established as the primary language for 
communication (or base language), and mixed elements from the secondary language (or 
guest language) can occur at the word, phrase, or utterance levels. Moreover, the base 
language can change within a conversation. For example, a Spanish-English bilingual 
speaker might start off the conversation with Spanish as the base language, then might 
switch the base language to English at any time within the conversation. This mixing 
depends on the context and the topic of communication, as well as the speakers’ personal 
linguistic habits (Grosjean, 1984).  
Bilingual speakers employ certain linguistic patterns to communicate, depending 
on the context. The author herself is a trilingual speaker (Kannada-English-Hindi), and 
will cite examples of her own experience of LM (the major focus of the study) at various 
levels of linguistic characterization and discuss the ways in which the languages are 
mixed. Some examples from native Kannada speakers from Karnataka (a southern state 
of India) are:  
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I. LM at various levels of language 
 A. Phonological Level: At the phonological level, mixing occurs when a 
phoneme of one language is mixed into a word of another language. 
[7]  The boor is open 
The door is open (door in Kannada is baagilu) 
In this example, a native Kannada speaker using English might substitute the phoneme 
‘b” from Kannada into the English word “door,” saying “boor.” 
 B. Morphological Level: At the morphological level, mixing occurs when a 
bound morpheme of one language is attached to the free morpheme of another. 
[8] Chair-na she is getting 
She is getting the chair 
[9] Restaurant-alli let’s sit 
Let’s sit in the restaurant 
In the above two examples, the genitive “na” and the locative “alli” affixes from 
Kannada are appended to the English words “chair” and “restaurant” respectively in 
sentences whose base form is Indian English. 
 C. Syntactic Level: Mixing at the syntactic level occurs when a phrase or a 
sentence of one language follows the word order of a different language.  
[10] [i] The professor [S] held up [V] an orange [O] 
[ii] Meshtru [S] hididaru [V] kithaLehaNNu [O] 
[iii] Meshtru [S] kithaLehaNNannu [O] hididaru [V] 
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Though the general word order of Kannada is SOV, the Kannada speaker in 
Example [ii] uses the less preferred SVO word order. The preferred word order in 
Kannada is illustrated in [iii]. 
 D. Lexical Level: At this level, there can be mixing of any word, word class or 
chain of words from one language into another. 
[11]  Naavu chair mele kooroNa 
Let’s sit on the chair 
In Example [11], the word, “chair” from English is mixed into a Kannada sentence. 
[12]  That morning nangeen aaythu gothilla 
  I don’t know what happened that morning 
 
In Example [12], the word chain or clause “that morning” from English is appended 
onto a Kannada sentence, which is different from LS where there is a switch in the 
language between two sentences.  
Lexical level mixing also occurs at various locations in a sentential hierarchy. Mixes 
that occur at the word and phrasal locus will be described. 
i) Word Locus: When mixing occurs at the word locus, only a single word of 
a language is mixed into another language.  
[13]  Naanu book odbeku    
I have to read the book 
       [14] Naanu avana book-inda odbeku 
I have to read from his book 
! 10!
 ii)  Phrasal Locus: At the phrasal locus, a chain of words from one language 
is mixed into a sentence of another language. 
[15] maneli iro inside door muchide 
The door inside the house is closed 
By identifying phrasal locus and word locus mixing in healthy control individuals, 
Sridhar and Sridhar (1980) and Poplack (1980) provided complementary evidence that 
lexical level mixing occurs at two sentential loci. Sridhar and Sridhar found that noun, 
verb, and prepositional phrases are the most common sites for phrase-locus mixing, and 
that noun, adjective, adverb, and verb mixing were most common at the word-locus. 
Articles, quantifiers, auxiliaries, prepositions, and clitics are the most unlikely word-locus 
types of mixing. Poplack found single nouns (30%) and noun phrases (22%) to be the 
most common types of mixing in her Spanish-English participants in New York City.  
 E. Pragmatic Level: Pragmatic-level mixing occurs when the interlocutor 
responds in a different language that is understood by the speaker. 
In Example [16] below, two bilingual speakers share a common language. Speaker 1 uses 
English, and Speaker 2 responds in Kannada.  
[16] Speaker 1: Do you want to have a bite before the class? 
Speaker 2: beda, nange hoTTe tumbide (No, I am actually full) 
 
The examples above show that LM can occur at various linguistic levels and that 
lexical level mixing occurs at two points in the sentential hierarchy (e.g., Kanthimathi, 
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2009; Sridhar & Sridhar, 1980; Grosjean, 1984; Poplack, 1980). These LM classifications 
are not mutually exclusive (see Table 1). 
Table 1 
 
Classification of LM as it Occurs in Neurologically Healthy Adult Speakers 
Classification of Language-
Mixing 
Examples 
 
 
Linguistic 
Levels 
Phonological The door is open The boor is closed (door in Kannada is baagilu)  
 
Morpho-
syntactic 
Chair-na she is getting  
(she’s getting the chair) 
 
Lexical 
Word Locus: naavu chair mele kooroNa (Let’s 
sit on the chair) 
Phrase Locus: maneli iro inside door muchide 
(The door inside the house is closed) 
 
Pragmatic Speaker 1: Let’s have lunch Speaker 2: hoTTe tumbide 
 
 
Various researchers have made attempts to understand the pattern of LM in 
neurologically healthy bilingual speakers. Researchers have come up with certain 
constraints or rules (Lipski’s Constraint, 1977; Equivalence Constraint by Pfaff, 1979; 
Free Morpheme and Word Order Equivalence Constraints by Poplack, 1980; Dual 
Structure Principle by Sridhar & Sridhar, 1980; Matrix Language Framework by Myers-
Scotton, 1993) that makes sure the LM is typical or atypical in nature. These rules are 
discussed at the end of section 1.1.3. 
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1.1.3. Language-Mixing and Switching in Bilingual Speakers with Aphasia 
In bilingual speakers, cerebral lesions can alter the ability to keep languages 
separate when necessary and to use each one appropriately (e.g., Albert & Obler, 1978; 
Fabbro et al., 2000). Fabbro asserts that individuals with aphasia show the same LM and 
LS patterns evidenced in healthy speakers as well as “pathological patterns.” These so-
called “pathological” patterns are observed when interlocutors understand both languages 
and also when they have access to only one of them. 
In his book, Fabbro (1999) uses the term “pathological” LM and quotes 
Perecman’s (1984) classification of different LM types used by patients with aphasia.  
These include word, syntax, root, and suffix mixing, and using a language different from 
that spoken or understood by the interlocutor. Except for the latter LM type, healthy 
bilingual speakers also produce LM across all categories discussed in section 1.1.2. 
Fabbro, however, does not detail how these types of mixing are “pathological” in nature. 
He seems to mean simply that they result from brain damage. 
 What Fabbro does in his book is detail different types of “pathological” LS. 
Language switching is defined as an inter-sentential phenomenon occurring when 
speakers “alternate their languages across different utterances” (Fabbro, 2000, p. 650). 
Fabbro lists two types of switching that he terms pathological in nature: (a) pathological 
fixation, and (b) spontaneous switching. Pathological fixation is evident when a bilingual 
speaker makes use of one language and is unable to switch to another language. A 
number of authors have discussed pathological fixation in their case studies (e.g., Fabbro, 
1999; Leemann, Laganaro, Schwitter, & Schnider, 2007). Spontaneous switching, 
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perhaps the opposite of pathological fixation, is identified by frequent and uncontrolled 
oscillating between languages. A few authors have reported spontaneous switching in 
their case studies (e.g., Fabbro, 1999; Fabbro et al., 2000). 
In the work of some scholars, certain observations of “pathological” LS and LM 
were made in purely clinical settings, and the details of the analysis of LM are not 
presented in depth (e.g., Calabria, Marne, Romero-Pinel, Juncadella & Costa, 2014; 
Chengappa, Daniel, & Bhat, 2004; Fabbro, 1999; Leemann, Laganaro, Schwitter, & 
Schnider, 2007; Marien, Abutalebi, Engelborghs, & DeDeyn, 2005; Perecman, 1984). 
Brief reports make it difficult to rely on such clinical observations, because many aspects 
of natural conversation are unlikely to have been elicited. Moreover, few studies have 
been published with detailed descriptions of the results of discourse analysis (Bhat & 
Chengappa, 2005; Muñoz, Marquardt, & Copeland, 1999). To exemplify the phenomena 
of “pathological” mixing and switching patterns, evidence from a few select case studies 
and an influential debate between Perecman and Grosjean will be discussed.  
Since Perecman and Grosjean’s seminal debate (1984, 1985), many authors have 
described patients with aphasia showing “pathological” LM and LS; a few authors (e.g., 
Bhat & Chengappa, 2005; Muñoz et al., 1999) claim that the quality of LM and LS 
phenomena is similar in individuals with and without aphasia. Perecman (1984) explored 
both neurologically healthy and “pathological” patterns of LM. She reviewed cases of 
bilingual speakers with aphasia where languages were combined in a variety of ways. 
Patients with aphasia produced LM at the morphological level, where combinations of 
morphemes from one or more languages were observed (Herschmann & Poetzl, 1920; 
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Kauders, 1929, cited in Perecman, 1984); at the word level, where syllables of different 
languages were blended together to form a word9 (Gloning & Gloning, 1965; Kauders, 
1929, cited in Perecman, 1984); and at the syntactic level (L’Hermitte et al., 1966 and 
Weisenberg & McBride, 1935, cited in Perecman, 1984). She also described a novel 
mixing phenomenon that involved mixing of the intonation patterns from one language 
with the vocabulary of another (Stengel & Zelmanowitz, 1933, cited in Perecman, 1984). 
Pragmatically inappropriate LM was also observed, in which individuals with aphasia 
replied in a language different from the one in which they were approached (Gloning & 
Gloning, cited in Perecman, 1984). Perecman defined this as utterance-level mixing10, but 
the author will refer to this phenomenon as pragmatic LM. 
 In the same paper, Perecman presented the case of H.B., a bilingual 80-year-old 
male, who had been involved in an accident at the age of 75. The accident resulted in 
bilateral temporal hematomas. Three months following the accident, his spontaneous 
speech was marked by frequent LM. There were instances of switching between his 
languages throughout the course of conversation at the phonological, morphological, 
syntactic, and lexical levels, in the ways mentioned in section 1.2.2. In addition, H.B. 
frequently spontaneously translated his own utterances from English to German. Taking 
the case of H.B. into account, as well as the other cases discussed in the paper, Perecman 
                                                
9 Blending of syllables from different languages to form a new word is a type of mixing reported by a few 
authors (Gloning & Gloning, 1965; Kauders, 1929, cited in Perecman, 1984). This type of mixing will not 
be further discussed, as the authors do not quote examples of blending of syllables. Thus, we will not be 
classifying this as a type of language-mixing. 
10 Perecman (1984, p. 52) defined utterance-level mixing as those instances where the speaker “responds in 
a language other than the one in which he/she is being addressed.” 
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asserted that LM occurs at all linguistic levels in the same patient with aphasia. Perecman 
concluded that the LM behavior she observed was due to a linguistic deficit. 
Grosjean (1985) responded to Perecman’s paper by arguing that the LM patterns 
in individuals with aphasia and healthy bilingual speakers are qualitatively 
indistinguishable. Grosjean agreed that there are certain instances in which LM is 
“pathological” in bilingual individuals with aphasia, but contended that this is not always 
true. Grosjean (1985) identified some patterns as “pathological” such as the use of a 
primary language unfamiliar to the monolingual communication partner, LS and LM 
while communicating with a monolingual speaker, LS and LM while reading aloud, the 
inability to switch or translate on command, an increase in LS and LM instances after 
injury, et cetera. Interestingly, the “pathological” or atypical patterns of mixing cited in 
Grosjean’s work only appear at the pragmatic level of speech. Moreover, Grosjean 
postulated that patterns he categorized as “pathological” may in fact be attempts by the 
speaker to achieve communicative success, that is, the patients may be aware of the 
impeded communication and incorporate certain strategies (LM, LS, etc.) to improve the 
exchange. In sum, instead of labeling LM in individuals with aphasia “pathological,” 
Grosjean posited that LM might reflect the use of communicative strategies, which are 
idiosyncratic in nature (1985, p. 353). Thus, LM might reflect linguistic and conceptual 
deficits (as suggested by Perecman) or it might reflect conscious communicative 
strategies used by bilingual speakers with aphasia (as proposed by Grosjean). 
The debate and the aforementioned studies detail the kinds of LM and LS seen in 
healthy speakers and individuals with aphasia. Pathological fixation, spontaneous 
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switching, unsolicited spontaneous translations, and pragmatic LM are observed only in 
individuals with aphasia, while the other types of LM (phonological, syntactic, 
morphological, and lexical) are seen in both healthy speakers and individuals with 
aphasia.  
Though we now have some established categories to work with, it is important to 
consider any limitations that may exist in the testing environment before labeling a 
behavior as “pathological”. For example, if the examiner or the interlocutor testing a 
bilingual speaker is also bilingual, then pragmatic LM may be interpreted as a 
communicative strategy rather than a linguistic deficit. In other words, pragmatic LM 
could either be interpreted as an extreme example of the inability to inhibit the second 
language or as a facilitatory strategy used to communicate effectively.  
 In another study, Calabria, Marne, Romero-Pinel, Juncadella & Costa (2014) 
described a patient (R.R.T.), a Catalan-Spanish speaking woman, diagnosed with 
multiple sclerosis. The most pertinent finding of this study is the presence of several 
cross-language intrusions11 during language tasks (picture description, object and action 
naming). The cross-language intrusions were present mostly when R.R.T. was asked by a 
highly proficient Catalan-Spanish bilingual speaker to speak in her L1 (Catalan) rather 
than her non-dominant language (Spanish). The authors argued that such cross-language 
intrusions of L2 while speaking in L1 might be due to imbalance in the activation and 
                                                
11Cross language intrusions can be defined as “unintentional language mixing, also referred to as 
pathological code switching” (Kohnert and Peterson, in Gitterman, Goral, and Obler, 2012, p. 97). 
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inhibition of languages according to the Inhibition Theory of Green12 (1998). Calabria et 
al. call such a language intrusion “pathological” switching.  
 In contrast to Calabria et al.’s argument that LM and LS are due to the imbalance 
between the inhibition and activation of languages, Marien, Abutalebi, Engelborghs, and 
DeDeyn (2005) argued the occurrence of LM and LS as the speaker’s conscious 
communicative strategy. Marien et al. reported the pathophysiological aspects of LM and 
LS in a bilingual child, EM (English-Dutch early bilingual), who was diagnosed with 
sub-cortical aphasia (age of onset and age of testing: 10 years). The authors investigated 
language in three phases of the stroke (acute, lesion, and late13). A battery of linguistic 
tests consisting of the Aachen Aphasia Test (AAT), Boston Diagnostic Aphasia 
Examination (BDAE), Token Test (TT), Boston Naming Test (BNT), Frenchay Aphasia 
Screening Test (FAST) and Bilingual Aphasia Test (BAT) was administered. In the acute 
and lesion phases, E.M. produced “pathological” mixing in L1 and L2, and 
“pathological” switching between the two languages. Apart from mixing at different 
levels (phonological, morphological, syntactic, and lexical), E.M. produced word 
blending at the morphosyntactic level. For example, there was blending of the Dutch 
prefix “ge” and the English past tense form “cried” that lead to the production of 
“gecried” instead of “gewenen.” Interestingly, in the late phase the “pathological” LM 
and LS occurred more sporadically and there was a significant reduction in mixing and 
switching symptoms. Although E.M. did mix and switch languages, only in the late phase 
                                                
12 According to Green’s theory of inhibition, language selection depends on the mechanisms that control 
the lexico-semantic system, which triggers or restrains the language in use and the non-intended language 
respectively. 
13 According to Marien et al., 2005, the acute phase occurs in the first two weeks post stroke; the lesion 
phase is the following five or six weeks; the late phase is six months post stroke.   
! 18!
did these phenomena appear to occur consciously in an attempt to compensate for word-
finding difficulties. The authors considered the patient’s usage of conscious LM and LS 
phenomena as arising from E.M.’s desire to achieve successful communication, thus 
supporting Grosjean’s notion.  
The study conducted by Chengappa, Daniel, and Bhat (2004), which investigated 
Indian bilingual speakers’ LM is analogous to the current study. These authors are among 
the very few researchers who defined the types of LM and provided adequate examples. 
They compared two groups of Malayalam14-English bilingual speakers (controls and 
patients with aphasia). They assessed spontaneous translations, language choice (also 
known as matrix language utterances), and mixing at the lexical-semantic, syntactic, 
morphological, and phonological levels, and observed similarities and differences in the 
patterns of LM between the two groups. While they found usage of the second language 
in L1 monolingual contexts in both groups, they observed increased LM frequency in 
individuals with aphasia compared to the healthy control group. The authors did not find 
any qualitative difference between the LM patterns in healthy control speakers and 
individuals with aphasia. The authors clearly defined each type of LM with examples and 
described the procedures used for data collection, but failed to mention the type of 
analysis used to study LM. As promising as these findings are for the hypothesis of the 
current study, due to the lack of quantitative details on the statistics and the type of 
analysis used to study LM the results should be interpreted with caution. 
                                                
14 Malayalam is a Dravidian language spoken in the southern part of India, mostly Kerala. 
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 The authors of the studies discussed to this point seem convinced that their 
patients presented with atypical symptoms of either LM or LS or both. We agree that 
there were “pathological” LS symptoms in the cases reported by Fabbro (1999), Fabbro 
(2000), and Leemann et al. (2007). However, Calabria et al. described cross-language 
intrusions as “pathological” LS patterns, while they neither detailed the basis for such a 
categorization, nor clearly defined “pathological” LS. By defining “pathological” LM and 
LS and categorizing the types of LM, Marien et al. (2005) filled in the gaps to an extent 
that other scholars left empty. However, these authors did not discuss the quality of LM 
and LS and made claims without comparing the patient’s speech with neurologically 
healthy speech, therefore reducing the usefulness of the results. Without enlisting 
discourse analysis to evaluate LM and LS and the quality of each, it is not advisable to 
make claims about “pathological” versus normal speech patterns. 
By examining the literature reviewed so far, it can be gathered that all the 
categories of mixing that are reasonably considered “pathological” relate to social or 
pragmatic aspects of language. In the current study, we use the term “atypical LM” as it 
is not appropriate to use the term ‘pathological’ merely because individuals with aphasia 
produce those types of LM. We define ‘atypical’ LM as “a pattern of mixing of a word, 
syntax, root, and suffix that is not evidenced in neurologically healthy bilingual speakers 
and/or using a language different from that spoken or understood by the interlocutor”. All 
the examples in the literature reviewed here concern LM and LS at the pragmatic level of 
speech. While the pragmatic level in this context can now be considered well-studied, the 
specific patterns of mixing at the morphological, syntactic, and semantic/lexical level 
have not been studied in participants with aphasia. Although Perecman (1984) mentions 
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that LM occurs at all linguistic levels, she did not quantify her patient’s performance nor 
did she study these levels using a sizeable population of participants with aphasia and 
also a healthy control group, which are necessary for making comparisons and evaluating 
significance.  
The two studies (Bhat & Chengappa, 2005; and Muñoz, Marquardt, & Copeland, 
1999) in the field of aphasiology in which the authors have described the type of 
linguistic analysis used for the categorization and description of LM are discussed next, 
as we base the linguistic analysis of the current study on the linguistic constraints used in 
these studies. Muñoz et al. studied four individuals with aphasia and four neurologically 
healthy participants in order to investigate the similarities and differences in language 
switching behavior in conversational discourse. They studied the language patterns in 
three conditions: monolingual English, monolingual Spanish, and bilingual English-
Spanish. They found that individuals with aphasia produced more lexical insertions and 
revisions compared to neurologically healthy speakers in all the three conditions. The 
authors speculated that problems with lexical retrieval processes might be to blame for 
increased LS in individuals with aphasia. That is, individuals with aphasia face barriers 
when retrieving a word in a certain language while retrieval of its translation equivalent 
in a different language may be spared. Hence, individuals with aphasia are forced to code 
switch (alternate between languages) in order to express themselves, resulting in an 
increase in the frequency of LM and LS. Though the theory appears sound, there is a lack 
of available evidence to determine if LS was in fact due to lexical retrieval issues or some 
other language breakdown. Further research is necessary to determine the causes for the 
presence of LM and LS.  
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A different study conducted by Bhat and Chengappa (2005), which studied 
Kannada-English bilingual speakers with aphasia, concluded with the same hypothesis as 
Muñoz et al. The authors found more instances of mixing at the lexical-level than mixing 
at other levels in individuals with aphasia, suggesting difficulties in the lexical retrieval 
process.  
In sum, by examining the literature reviewed so far, it can be gathered that 
bilingual speakers with aphasia produce atypical LM patterns (mixing at the pragmatic 
level and increased amount of LM) as well as the patterns evidenced by healthy bilingual 
speakers (mixing at phonological, morphological, syntactic, and lexical levels). In the 
current study, we assess only the LM aspects, as it is interesting to study the usage of two 
or more languages within an utterance. 
Some of the studies discussed so far have provided a theoretical foundation for 
LM and LS under various linguistic constraints (Berk-Seligson, 1986). These linguistic 
constraints are the basis of the studies detailed in the next section. The usage of these 
linguistic constraints will be discussed. 
1.1.4. Linguistic Constraints 
 There are various linguistic constraints on bilingual speech posited by many 
authors (e.g., Lipski, 197715; Pfaff, 197916; Poplack, 1980, Sridhar & Sridhar, 198017; 
                                                
15 The Equivalence constraint is “the portion of a code-switched utterance that falls before the code-switch 
may indeed contain syntactically divergent elements, those portions falling after the switch must be 
essentially identical syntactically” (Lipski, 1977, p. 258). 
16 Pfaff, 1979, stated the Equivalence constraint in this way: “Surface structures common to both languages 
are favored for switches” (p. 314). 
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Myers-Scotton, 1992, 1993, etc.). These constraints presented by various authors in the 
late 1970s and early 1980s are supported by specific language-pairs.  
Poplack’s Free Morpheme constraint (shown in Example [17]) states that “codes 
may be switched after any constituent in discourse provided that the constituent is not a 
bound morpheme” (1980, p. 585). The Equivalency constraint (Example [18]) dictates 
that, “code-switches will occur at points in discourse where juxtaposition of L1 and L2 
elements does not violate a syntactic rule of either language”18 (1980, p. 586)!which!have 
generated a good deal of discussion. They have also been investigated in neurologically 
impaired bilingual adult speakers who spoke various combinations of languages (English-
Yiddish, De Santi et al., 1995; Spanish-English, De Fina, 1989, cited in Muñoz et al., 
1999; Myers-Scotton, 1993b).  
[17] ee jaagadalli than-air beesuthide 
This place cool breeze there is 
 There’s cool breeze in this place 
[18]  naanu chair mele koothideeni 
    I chair on sitting 
 I am sitting on the chair 
Both [17] and [18] illustrate that LM in Kannada-English speakers does not 
conform to Poplack’s constraints. In [17], the language-mixed word occurs right after the 
bound morpheme than, which the Free Morpheme constraint deems illegal. In Example 
                                                                                                                                            
17 Sridhar and Sridhar proposed the Dual Structure Principle, according to which “the internal structure of 
the guest constituent need not conform to the constituent structure rules of the host language, so long as its 
placement in the host sentence obeys the rules of the host language” (1980, p. 412). 
18 Both examples [17] and [18] come from author’s personal observations of Kannada-English bilingual 
speech in informal conversations. 
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[18], the language-mixed word chair follows the grammatical rules of the base language 
(here, Kannada), while the word-order rules of English have been violated. Therefore, the 
word order Equivalency constraint is not in effect.  
Numerous studies provide counter-examples not only to the Equivalency 
constraint but also the Free Morpheme constraint (e.g., Nartey, 1982; Forsom, 1979; 
Berk-Seligson, 1986, etc., cited in Myers-Scotton, 1993). The counter-examples 
presented by the authors were observed in Adangme19-English, Swahili-English, and 
Spanish-Hebrew language pairs. Redouane (2005) found instances of switching in 
bilingual healthy speakers that violate Poplack’s constraints. Therefore, the Equivalency 
and Free Morpheme constraints cannot be considered as a general rule of thumb for LM 
for all the language pairs, as those constraints were investigated in Spanish-English 
bilingual speakers only. 
At this point, we conclude that Poplack’s constraints cannot be used to make 
empirical predictions, at least for the current study, for two reasons. First, Poplack’s 
constraints hold for the detailed analysis of LM at the syntactic level, and can be used, for 
example, to investigate word class mixing in language pairs. In the current study we are 
analyzing surface syntactic structures and do not delve into deeper ones, i.e., we are 
counting the different word-classes mixed into a matrix language utterance in the 
monolingual and bilingual conditions. Secondly, that many scholars have provided 
counter-examples involving different language pairs, including Kacchru’s (1977) Hindi-
English language pair, suggesting the constraints might not be applicable to Kannada-
                                                
19 Adangme is a Kwa language spoken in South Eastern Ghana. 
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English language pairs. Therefore, we cannot consider Poplack’s constraints universal for 
all the language pairs.  
Instead, we base our LM assessments on the Matrix Language Framework (MLF) 
developed by Myers-Scotton (1993), who formulated an elaborate model over a series of 
publications that explains the occurrence of intra-sentential language-switching. This 
model is based on two oppositions, Matrix Language versus Embedded Language. The 
Matrix Language (or ML) is the base language, and the Embedded Language (or EL) is 
the other language(s). Language-switching and language-mixing may involve one or 
more ELs, but only one ML. This model claims that bilingual speech is confined by the 
morpho-syntactic and semantic rules, we use the MLF model in the current study, which 
informs the majority of the analyses. Based on the ML in each sentence in a given 
discourse we will be able to determine the presence of LM at the morphological, lexical, 
and phrase levels. 
In her model, Myers-Scotton names three constituents of bilingual speech: (a) ML 
Islands, (b) EL Islands, and (c) ML+EL segments. The ML and EL Islands are well-
formed constituents using only one language in accordance with the grammar of the base 
language, and ML+EL segments include constituents from both languages. Examples 
[19], [20], and [21] below illustrate each type. 
[19] ML Island:  But nange maneli kelsa ide 
But, I have work at home 
[20] EL Island:   thindi thindmele, I will wash the clothes 
After having breakfast, I will wash the clothes 
 [21] ML+EL Segments: Clearly nange bere kelsa ide maadakke 
Clearly, I have better things to do! 
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 (Taken from author’s observations of Kannada-English bilingual speech in India.) !
 The constituents that are underlined in the above illustrations represent ML 
Islands, EL Islands, and ML+EL segments in [19], [20], and [21] respectively. The 
constituents not underlined represent the following: in [19], ‘but’ is the ML+EL 
constituent, in [20], ‘thindi thindmele’, is the ML Island, and in [21], ‘nange bere kelsa 
ide maadakke’, is the ML Island. 
Although there are instances of code-switching which contradict the MLF model 
(e.g., Rindler-Schjerve, 1998; Gardener-Chloros & Edward, 2004), questioning its 
validity, we found the model appropriate for the current study as Myers-Scotton details 
the definition of ML (base language) in a discourse. 
We have reviewed different constraints that have been proposed in the literature 
on LM and LS. However, we have not gone into detail when it comes to the theoretical 
implications of said constraints. We have examined them from the point of view of their 
usefulness in identifying or detecting LM of English words into Kannada or vice versa.  
At this point, we can conclude that the Matrix Language Framework was 
developed to describe intra-sentential code-switching (LM in the present study). 
Although the model has been tested across dozens of language pairs, its effectiveness in 
describing LS and LM across all possible speech communities has not been fully 
established (Muñoz, Marquardt, & Copeland, 1999). The interpretation of LM in 
neurologically impaired adults and healthy control adults using the MLF model has 
resulted in similar patterns between the two groups (Muñoz, Marquardt, & Copeland, 
1999, and Bhat & Chengappa, 2005). Both healthy controls and individuals with aphasia 
produced EL Islands, revisions, ML Islands, and ML+EL segments in all three contexts 
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(two monolingual and one bilingual), but the frequency of all these constituents was 
higher in individuals with aphasia. 
We are particularly interested in a certain section of the model, where Myers-
Scotton discusses ML+EL constituents. The ML+EL constituents are of interest because 
one can explain the LM and LS patterns in Kannada-English bilingual speakers using the 
matrix language hypothesis. In the current study, by making use of the MLF principles, 
the differences in LM patterns are studied between healthy bilingual speakers and 
individuals with aphasia 
In the current study, apart from increased amount of LM being defined as atypical 
LM, if there are any atypical patterns at any of the linguistic levels, these will be 
considered atypical LM as well. As mentioned above, to date, no studies have found 
atypical patterns of language usage in individuals with aphasia except in pragmatic 
aspects of LM.  
Once we analyze LM in speakers with and without aphasia, it is important to 
measure any qualitative and quantitative differences in LM between the two groups. In 
the current study we investigate the LM patterns that are atypical in bilingual speakers 
with aphasia compared to those without aphasia at different linguistic levels during 
discourse. By applying the discourse analysis principles (Appendix D) derived from the 
Matrix Language Framework discussed earlier in this section, it can be argued that the 
methodology and the type of data analysis used in the current study offer valuable 
information on individual language use and interaction between languages. 
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1.1.5. Reasons for Language-Mixing 
As we begin to determine how LM occurs in bilingual speakers with and without 
aphasia, it is important to also know why bilingual speakers mix languages. Researchers 
generally agree that healthy bilingual speakers make use of certain strategies for better 
communication, one strategy being LM (Grosjean, 1984; Chengappa, Daniel, & Bhat, 
2004; Kanthimathi, 2009; Ugot, 2009; Sebastian, Dalvi, & Obler, 2012). Other 
communicative strategies include translation 20  and inter-sentential switching (Ugot, 
2009).  
In most cases where LM has been studied, the multilingual patients are usually a 
few months post-onset of their aphasia, and the language recovery occurs only in one 
language (Bernard, 1885, cited in Paradis, 1983) with limited proficiency in the other 
language. This recovered language can be the individual’s first language (Ribot’s Rule), 
the second language (Pitres’ Rule) (Heredia & Altaribba, 2001) or a language learned 
during childhood and never used later in life (Minkowski, 1965, cited in Paradis, 1983; 
Leemann, Laganaro, Schwitter, & Schnider, 2007). Because of this variation, the 
direction of LM evidenced in each case will be different. Minkowski (1963) points out 
that each individual with aphasia presents a different case because of the different 
variables that are interacting. Genetic, affective, neuro-physiologic, linguistic, socio-
linguistic, neuropathological, neuroanatomical, and etiological factors could all come into 
play. Although it is rarely possible to explain each patient’s specific reasons for LM, 
some of the reasons for LM are discussed below.  
                                                
20 “A more unusual way in which languages may be inappropriately combined by immediate and 
unsolicited translation of one’s own utterances (and possible others’) into a second language” (Perecman, 
1984, p. 49). 
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Scholars propose reasons for language-mixing and -switching behavior in 
individuals with aphasia, including difficulty in lexical retrieval (e.g., Muñoz, Marquardt, 
& Copeland, 1999; Chengappa, Daniel & Bhat, 2004; Bhat & Chengappa, 2005), 
impaired implicit memory system (Leemann, Laganaro, Schwitter, & Schnider, 2007), 
context (Rossi, Denes, & Bastiaanse, 2003), interlocutors’ language proficiency 
(Riccardi, Fabbro, & Obler, 2004), and impaired language control device (Green & 
Abutalebi, 2008). The author will delve into these studies and attempt to discover the 
reasons for language-mixing and -switching in individuals with aphasia. 
Recall that Chengappa, Daniel, and Bhat (2004) and Muñoz, Marquardt, and 
Copeland (1999) attributed LM in speakers with aphasia to problems with lexical 
retrieval. Lexical retrieval is the ability to locate a particular word for speech production. 
As described by Levelt in his Interactive Activation theory (1999), there are four levels of 
the lexical retrieval process: formulation of the mental representation, accessing meaning 
(semantics), syntactic lexicon, and articulation (phonology). If there is a breakdown at 
any of these levels or in the connections between them, speakers will encounter 
complications in lexical retrieval, which can lead to LM at various levels (phonological, 
morphological, syntactic, lexical, and pragmatic). Bilingual individuals with aphasia 
might mix languages when they have problems in the lexical retrieval process, while the 
retrieval of the same word in a different language is spared. In other words, when there 
are retrieval issues, individuals with aphasia switch to a different language, causing 
increased frequency of LM and LS.  
For both speakers with and without aphasia, retrieving a word from the mental 
lexicon depends mainly on language proficiency and frequency of the target item (e.g., 
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Grosjean, 1982; Poulisse & Bongaerts, 1994; Costa, Miozzo, & Caramazza, 1999; Costa, 
2004). Despite the major role that proficiency plays in language production, Heredia and 
Altaribba (2001) argued against the view that bilingual speakers mix languages because 
of lack of proficiency. Instead, they focused on decreased language use and decreased 
word frequency as key causes of LM in bilingual speakers without brain damage. Heredia 
and Altaribba suggest that LM is a strategy used for better communication in bilingual 
societies, and that speakers with aphasia mix languages due to their lexical retrieval 
problems. Although we agree with Heredia and Altaribba’s argument on speakers with 
aphasia mixing languages due to lexical retrieval difficulties, no one has studied whether, 
in fact, LM indeed leads to better communication, which I will examine throughout this 
dissertation. 
Other possible reasons for language-mixing and -switching in individuals with 
aphasia may include an impaired implicit memory system (procedural memory) as 
Leemann, Laganaro, Schwitter, and Schnider, (2007) posited. Individuals with aphasia 
might fail to access to their linguistic competence in L1 (a language learned using 
procedural memory), but retain their access to metalinguistic competence that is mostly 
restricted to L2 (a language learned, recalled, and applied in a controlled manner). This 
could be the explanation for the rare instances in which individuals with aphasia 
sometimes show better recovery of a language in which they were pre-morbidly less 
fluent as in the work of Aglioti and Fabbro, (1993). While attempting to speak in L1, 
speakers with aphasia might mix L2 into L1 as access to the metalinguistic competence 
required by L2 is retained. 
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One of the other factors affecting LM is the context of discourse (spontaneous 
speech vs. formal language testing). Rossi, Denes, and Bastiaanse (2003) described a 
trilingual (Italian-German-Trentino) female individual with aphasia (D.M.) with a lesion 
in the cortical and subcortical areas of the left parietal lobe. They used Gini’s index21 to 
calculate the variability in the corpus of words produced during testing in Italian and 
German. They found mild mutability (LM) in both test sessions. A similar analysis 
during spontaneous speech revealed strong to very strong mutability. This suggests that 
less structured conversational settings that elicit spontaneous speech trigger a stronger 
pattern of “pathological” mixing compared to formal testing. The authors referred to this 
variation in LM from one test setting to another as evidence of “pathological” mixing. 
They argued that eliciting spontaneous speech rather than testing in a formal setting can 
result in dramatically different results. 
The last account that can explain increased LM in individuals with aphasia is 
malfunctioning of the brain’s “language control device” (e.g., Abutalebi et al., 2000; 
Fabbro et al., 2000; Costa & Santesteban, 2004; Marien et al., 2005; Green & Abutalebi, 
2008; Bhat & Chengappa, 2014). Many researchers have accounted for lexical access and 
asymmetrical switching cost using the Inhibitory Control model (Green, 1998). 
According to this model, many lexical nodes are activated in both target and non-target 
languages in bilingual speakers. Based on the context, the speakers select the most 
appropriate target word. This selection depends on the proficiency levels of the languages 
used by the bilingual speaker. When speaking in L1, not much inhibition is required to 
                                                
21 Gini’s Index is a measure of dispersion of a variable in different modalities (Rossi et al., 2003). Gini’s 
Index ranges from absolute homogeneity (no mixing) to very strong mutability (“pathological” mixing). 
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suppress the less dominant L2. However, while speaking in L2, the L1 representations 
must be strongly inhibited in order to ensure the bilingual speaker selects only the L2 
lexicons. In individuals with aphasia, this ability to inhibit language is impaired, due to 
which the speakers mix languages more often than healthy control speakers. 
Grosjean (1985) also points out other possible reasons for or uses of LS and LM, 
such as an individual’s habit of mixing or switching, the unavailability of the appropriate 
terminology in a language, an age/generation gap, excluding someone from a 
conversation, or conveying confidentiality. The degree of LM in bilingual individuals 
with aphasia also depends on the degree to which each language is affected, and the 
severity of the differences in recovery patterns of each language (Hyltenstam, 1995). To 
avoid misattribution and misinterpretation, it is important to differentiate these reasons or 
causes for LM and LS from the ones detailed earlier in this section.!
 In conclusion, neurologically healthy bilingual speakers show word, syntax, root, 
and suffix mixing. In addition to the LM patterns evidenced in healthy bilingual speakers, 
individuals with aphasia show various atypical patterns of LM. They are: using a 
language different from that spoken or understood by the interlocutor, inability to mix on 
command, increase in the LM instances after injury, and use of a primary language 
unfamiliar to the monolingual communication partner. A number of researchers refer to 
these atypical patterns as “pathological”. In the current study, we refer to them as 
“atypical LM” to avoid the negative implications of the term “pathological” in English. 
Researchers suggest LM is a communicative strategy used to achieve successful 
exchanges between speakers, the effectiveness of this mixing, however, has yet to be 
demonstrated quantitatively. It is important to assess if LM truly helps bilingual speakers 
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with and without aphasia to produce a better, more successful form of communication to 
fill a gap left in the aphasiological bilingual research, which will be studied in this 
dissertation. The next section presents different methods used to elicit discourse and the 
types of discourse analysis methods used in the aphasia literature in order to explore the 
methodological implications for sampling discourse production among individuals with 
aphasia. 
1.2. Discourse Elicitation and Discourse Analyses in Individuals with Aphasia 
1.2.1. Types of Discourse Elicitation Methods 
The standardized measures used to assess language in individuals with aphasia 
mainly classify the type of aphasia and show relative performance on different language 
tasks or components. However, these standardized measures are not very helpful in 
assessing language abilities in everyday communication or evaluating the effectiveness of 
treatment. The remainder of this section will discuss some works in which discourse 
analysis is employed to study these more elusive aspects of language specifically in 
aphasia.  
Discourse elicitation includes a variety of procedures (narrative, picture 
description, procedural description, conversation, and role-playing). In studies using 
narrative tasks to elicit discourse, the experimenters ask participants to produce a few 
sentences about topics like family or their stroke (e.g., Ulatowska, Olness, Keebler, & 
Tillery, 2006; Olness & Ulatowska, 2011). The picture description type of discourse 
elicitation includes single picture description (Yorkston & Beukelman, 1980), picture-
sequence description (Olness et al., 2002), story retelling (McNeil et al., 2001, 2002), and 
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fairy tale retelling (e.g., Cinderella) (Glosser & Deser, 1990). Procedural discourse 
studies include explaining the steps involved in sequential actions such as “making a 
sandwich,” “fixing the light,” or “writing a letter.” Finally, conversational discourse tasks 
include conversations between the person with aphasia and either a family member or the 
examiner (Lubinski, Duchan, & Weitzner-Lin, 1980; Boles, 1998). Different discourse 
elicitation methods result in different “genres” of discourse (Armstrong, 2000), which 
will be considered next. 
Armstrong identified descriptive and narrative as the two genres that can be 
elicited using discourse tasks. A possible reason for the different genres elicited could 
result from the differences in the instructions given to speakers. Olness (2006) and 
Wright and Capilouto (2009) found a correlation between differences in the narratives 
produced and differences in the instructions given to study subjects. During the first 
elicitation session, participants were given the instructions, “tell me what you see in this 
picture,” and during the second elicitation session, they were told to, “make up your own 
story about what happened with a beginning, middle and an end.” During the first 
session, participants’ discourse was descriptive in nature with mostly present tense verbs, 
whereas during the second session, they produced narrative discourse using mostly past 
tense verbs. Not only does the type of discourse task differentiate the results, but the 
instructions given to elicit the discourse also play an important role. Therefore, obtaining 
reliable results in discourse elicitation tasks depends heavily on keeping experiment 
components among study participants as consistent as possible.  
Recall the case of R.R.T. described by Calabria et al. (2014); the authors 
investigated language performance within two contexts, which are of particular interest to 
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the current study. Language performance was assessed during picture description and 
single picture naming. Statistical comparison of the two tasks was not performed. 
However, by analyzing the percent of cross-language intrusions in both tasks, it becomes 
clear that there was a higher percentage of language intrusions (55.6%) in the Catalan-
only condition during picture description. In the Spanish-only condition, R.R.T. did not 
produce any language switches. In the single picture-naming task, there were 10% cross-
language intrusions during the Catalan-only condition and 8% intrusions during the 
Spanish-only condition. There is a difference in the percent of language intrusions 
between the two tasks considering naming tasks as formal and picture description as 
semi-formal. However it is, of course, still not clear whether cross language intrusions 
resulted in a better form of communication than the discourse with fewer intrusions, as 
the authors did not ask the question.  
We differentiate discourse tasks by dividing them into two categories: formal and 
informal. Formal elicitation tasks include picture description and procedural discourse; 
informal tasks include conversational discourse and personal narrative. In their study, 
Paplikar and Obler (2012) compared the results obtained from the American Speech-
Language-Hearing Association Functional Assessment of Communication Skills (ASHA 
FACS, Frattali et al., 1995) to a formal language assessment measure, the Western 
Aphasia Battery (WAB, Kertesz, 1982), in bilingual and trilingual individuals with 
aphasia consistent with the findings of Rossi, Denes, and Bastiaanse (2003). They found 
more instances of LM during a measure of functional communication (informal) than in 
formal elicitation tasks. 
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In the current study, the language production in two different speech elicitation 
tasks will be assessed. Prins and Bastiaanse, (2004) have distinguished between semi-
spontaneous elicitation tasks (picture description, formal) and a “real” spontaneous 
elicitation task (personal narratives, informal). They make such a distinction between the 
two tasks because of the presence of visual stimuli in one (picture description) and not in 
the other (personal narratives). As well, they point out, there is a higher degree of 
spontaneity in personal narratives than picture description.  
Spontaneity is, thus, an important aspect of discourse analysis, as the degree of 
spontaneity can impact the results. One study conducted by Coelho, Youse, Le, and Feinn 
(2003) found that the semi-spontaneous conversational discourse task discriminated 
between individuals with closed head injuries and non-brain injured controls better than 
the “real” spontaneous story-telling and retelling tasks. This means that tasks eliciting 
spontaneous speech might not be helpful for analyzing discourse data. In the current 
study we are including one spontaneous (personal narratives) and one semi-spontaneous 
(picture description) task to assess if there are differences in LM between the tasks.  
To date, there have been no studies of LM across different discourse elicitation 
tasks, so we do not know whether discourse elicitation tasks have an effect on LM. It is 
important to know if LM results in a better form of communication during informal or 
formal tasks, which might yield better treatment planning for clients with communication 
problems.  
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1.2.2. Types of Discourse Analyses 
 
Although there are many components of discourse and many different measures 
for coding and analyzing them, we will limit the discussion to the most commonly used 
measures and those most pertinent to this study. In the current study the analysis focuses 
on four main linguistic processing aspects of productivity (total number of morphemes, 
words, phrases, and utterances), language-usage (language-mixing, borrowing, and 
matrix language utterances), coherence (global and local), and dysfluencies 
(inappropriate pauses, audible pauses, repetitions, and non-words). 
i. Measures of Verbal Productivity 
Previously used measures to assess verbal productivity include T-units22, type-
token ratio23, mean length of utterances, total number of words, and total number of 
utterances. A few researchers (e.g., Doyle & Colleagues, 1994, 1995, 1998, 2000; 
Kempler & Goral, 2011; Nicholas & Brookshire, 1993) focused on two measures of 
productivity: total number of words and total number of utterances. Researchers have 
found these two measures to be reliable measures of productivity, thus in the current 
study the same measures are used to assess productivity. Apart from these two measures, 
we also assessed total number of morphemes and total number of phrases. All the four 
measures of productivity are the fundamental attributes for the assessment of LM. 
  
                                                
16 T-units can be defined as “an independent clause plus any subordinate clauses associated with it” 
(Coelho, Youse, Le, & Feinn, 2003, p. 503). Example of a T-unit: Mary hit John (T-unit 1), but they are 
best friends (T-unit 2). 
 
17 The type-token ratio (TTR) is a measure of vocabulary variation within a written text or a person’s 
speech (Williamson, 2009). 
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ii. Measures of Language-Usage 
 
Maintaining a tally of language-mixed words within an elicited response is a good 
way to gather information about LM during naturally occurring discourse. The measures 
related to language-usage used in the literature include: percentage of language-mixed 
words at different linguistic levels, the percentage of borrowed words, and matrix 
language utterances (e.g., Muñoz, Marquardt, & Copeland, 1999; Chengappa, Daniel & 
Bhat, 2004; Bhat & Chengappa, 2005).  
The different linguistic constraints put forth by various researchers (Lipski, 1977; 
Pfaff, 1979; Poplack, 1980; Sridhar & Sridhar, 1980; Myers-Scotton, 1993), different 
types of LM, and the ways in which LM is analyzed in the literature have been detailed in 
section 1.1.3. All the linguistic constraints discussed previously give information about 
when and where the LM occurs, but do not delve into LM patterns across various 
linguistic levels. Because of the stark lack of knowledge in this area, the current study 
will focus on detailed language analysis at different linguistic levels (phonology, 
morphology, lexical, and pragmatics) to determine any and all patterns of LM that occur. 
iii. Measures of Coherence 
 LM and coherence measures are closely related to each other. The author will 
now discuss the importance of coherence and its types in discourse analysis. Coherence is 
one of the highly studied measures of narrative structure (Coelho, Youse, Le, & Feinn, 
2003; Glosser & Deser, 1990; Olness & Ulatowska, 2011; Kempler & Goral, 2011). Van 
Dijk (1980, p. 93) defines coherence as a semantic property of discourse “formed through 
the interpretation of each individual sentence relative to the interpretation of other 
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sentences”, and it plays an important role in maintaining communicative competence in 
individuals with aphasia (Olness & Ulatowska, 2011). Coherence of personal narratives 
fills two basic functions: a) referential function (the “who, what, when, where, and what 
happened” (Labov, 1972, cited in Olness & Ulatowska, 2011, p. 1396); and b) evaluative 
function refers to the “speaker’s attitude and opinions about the event, i.e., the so what of 
the narrated event or why the story was told in the first place” (Labov, 1972, cited in 
Olness & Ulatowska, 2011, p. 1396). By his approach, characteristics that support 
coherence in the referential function are temporal sequencing, past-tense markings, verb 
usage, and inclusion of background information. Those that support coherence in the 
evaluative function are expressing stories that are worth telling and highlighting the 
important information.  
Two types of coherence have been posited by Coelho and Flewellyn (2003): 
global and local. Kempler and Goral (2011) modified them slightly and defined local 
coherence as “relevance of each utterance to the prior utterance by elaboration, 
sequencing, focus, etc.,” and global coherence as “relevance of each utterance to the 
general topic” (p. 1332). In the current study we will be measuring both local and global 
coherence as they play a major role in maintaining communicative success in individuals 
with aphasia. 
LM and coherence measures are closely related to each other. Lexical retrieval 
problems in individuals with aphasia may result in coherence problems, and retrieval of 
incorrect words could result in the formation of sentences that are irrelevant to the 
general topic and the prior utterance. If LM results in better communicative success, it 
might result in improved coherence as well. For example, retrieval of a word in a 
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language other than the base language could result in the production of more relevant 
utterances, in turn improving coherence. Accordingly, coherence is considered very 
important in measuring narrative structure for the purposes of the current study. Kempler 
and Goral (2011) via a 3-point rating scale (1 = unrelated, 2 = possibly related, 3 = 
clearly related) rated entire narratives to measure local and global coherence. Local 
coherence was rated by whether each utterance was directly related to the prior utterance 
by elaboration, sequencing, focus, etc. Global coherence was gauged by whether each 
utterance was relevant to the general topic. 
iv. Measures of Fluency 
 As pertinent as linguistic measures are for discourse analysis, fluency variables 
are also important for determining overall communicative success. Fluency measures 
have also proven paramount for differentiating among adult language disorders (e.g., 
Glosser & Deser, 1990). For example, Kirsner, Dunn, Hird, Parkin, and Clark (2002) 
suggest that analysis of pauses (a pattern of dysfluency) enhances classification of 
individuals with communication disorders. Youmans, Holland, Muñoz, and Bourgeois 
(2005) studied dysfluency errors (defined as word or phrase repetitions, fillers, pauses, 
and unrecognizable utterances) in two individuals with aphasia. The authors considered 
assessment of errors as an important factor for script training24. 
 One might expect that more dysfluencies result in decreased communicative 
success. For example, an individual with non-fluent aphasia will produce more audible 
                                                
24 Holland and colleagues (2002) initially developed script training. The training is intended for those 
individuals who wish to speak within a limited context of a few practiced and automatized phrases on a few 
personally important topics (Youmans, Holland, Muñoz, and Bourgeois, 2005). 
! 40!
and inaudible pauses than the healthy controls, which results in decreased communicative 
success compared to healthy speakers. Likewise, more dysfluencies can also be 
interpreted as reflecting problems in lexical retrieval. However, there is no evidence on 
how LM interacts with dysfluencies in individuals with aphasia. Therefore it is important 
to assess how LM affects dysfluencies in the speech of individuals with aphasia. 
1.3. Conclusion 
 Although many researchers suggest LM is a communicative strategy used to 
achieve successful exchanges between speakers, the effectiveness of this mixing has yet 
to be rigorously tested. To fill a gap left in the research on aphasia in bilinguals, it is 
important to assess if LM truly helps bilingual speakers with and without aphasia to 
produce a better, more successful form of communication. In section 1.1, we discussed 
various types of LM, LM evidenced in neurological healthy bilingual speakers and those 
with aphasia, and the possible reasons behind such LM and LS. As detailed in the earlier 
sections, LM occurs at different linguistic levels. In the current study we assess LM at 
various linguistic levels and analyze if the patterns of LM are typical or atypical in nature 
in individuals with aphasia. Apart from assessing the success in communication when 
bilingual speakers are not constrained from mixing, differences in the borrowing pattern 
between speakers with and without aphasia is also assessed as it is common for the Indian 
healthy bilingual speakers and individuals with aphasia to produce borrowed words 
during communication in their native language (Bhat & Chengappa, 2005).  
The assessment of LM, borrowing, and other related language-usage variables are 
best analyzed using discourse analysis. The author discussed various measures used to 
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elicit discourse and the different discourse analyses methods that are best suitable to 
measure LM and communicative success. There is a substantial body of literature 
reporting differences in connected language production in aphasia that depends on the 
elicitation tasks used during experimentation. Differences in number of intrusions 
(Calabria et al., 2014) and production of past and present tense verbs (Olness, 2006; 
Wright & Capilouto, 2009) also appear dependent on the method of elicitation. To 
illustrate how the patterns of LM vary across different elicitation tasks (i.e., a formal 
picture sequence description vs. an informal personal narrative) and to measure the 
degree of communicative success, a number of linguistic variables (productivity, 
language-usage, coherence, and dysfluency) will be analyzed in the current study.  
By establishing the various patterns of LM in individuals with and without 
aphasia, we can distinguish between typical and atypical patterns of LM, if indeed there 
are atypical or “pathological” patterns. By demonstrating the typical patterns of LM, this 
study will help Speech Language Pathologists (SLPs) to encourage their patients to 
correct their atypical forms of LM, if doing so will result in more successful 
communication. Additionally, by assessing the overall impact of LM on communication 
in a group of bilingual individuals with aphasia, the implications of LM in a bilingual 
situation will be better understood.   
Furthermore, assessing the variations in LM in different genres of discourse will 
help SLPs to choose the type of discourse to be used during a therapy session, provided 
any difference between the types of discourse elicitation tasks exists.  
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Chapter 2: Objectives 
Research Questions and Hypotheses 
Main Research Questions: !!
A. What are the patterns of LM in bilingual speakers with non-fluent aphasia? Are they 
typical or atypical in nature? 
B. Do bilingual speakers with non-fluent aphasia communicate more successfully when 
they mix languages than when they attempt to use only one language? 
(I) Productivity Measures 
Research Question 
1. What are the differences in the measures of productivity (number of morphemes, 
number of words, number of phrases, and number of utterances) between the two types of 
discourse elicitation tasks in bilingual speakers with and without aphasia when they mix 
languages compared to when they are constrained from mixing? 
Hypotheses 
Rationale 1a:  India is a country where LM is considered a linguistic norm. The default 
language situation in the Indian community is mixing and switching of two or more 
languages. When participants are forced to constrain themselves from using two or more 
languages, there will be a decrease in productivity. Therefore, we expect participants to 
be more productive when they are allowed to mix languages than when they are 
constrained from mixing.  
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1a. Bilingual speakers with and without aphasia will be more productive when they mix 
languages compared to when they are constrained from mixing.  
Rationale 1b: In the current study we have defined the two selected elicitation tasks based 
on the degree of spontaneity and the availability of stimuli. Because of the presence of 
the picture stimuli for the picture description task, participants will be forced to narrate 
the story presented to them. By contrast, in the personal narrative task, participants get an 
opportunity to be creative. Moreover there is a certain degree of ease and comfort for 
them to explain incidents related to their life, which might result in greater productivity in 
the personal narrative task than in the picture description task. 
1b. Bilingual speakers with and without aphasia will be more productive during personal 
narrative task than the picture description task. 
Rationale 1c: The presence of language deficits in individuals with aphasia will result in 
decreased productivity compared to the healthy controls.  
1c. Healthy control participants will be more productive than speakers with aphasia.  
(II) Language-Mixing Measures 
Research Question 
2. What are the differences in the measures of language-mixing (matrix language 
utterance mixing, morphological LM, word-mixing, phrase-mixing, word classes of 
language-mixed words, and borrowed words) between the two types of discourse 
elicitation tasks in bilingual speakers with and without aphasia when they mix languages 
compared to when they are constrained from mixing? 
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Hypotheses 
2a. Participants will demonstrate more LM when they are encouraged to mix compared to 
when they are constrained from mixing. 
Rationale 2b: As discussed, a distinction is made between semi-spontaneous elicitation 
task (picture description) and a “real” spontaneous elicitation task (personal narratives) 
(Prins & Bastiaanse, 2004). In the Indian community, it is not acceptable for bilingual 
speakers to mix languages during structured formal tasks. The picture description task is 
a structured elicitation task, due to which the bilingual speakers might avoid mixing 
languages. Therefore, we expect greater LM in the personal narrative task. 
2b. Participants will demonstrate more LM in the personal narrative task compared to the 
picture description task. 
Rational 2c: Various studies have reported increased quantity of LM and LS in 
individuals with aphasia (Bhat & Chengappa, 2005; Chengappa, Daniel, & Bhat, 2004; 
Muñoz, Marquardt, & Copeland, 1999). The authors consider LM and LS as 
communication strategies to repair communication breakdown, which might have 
occurred due to problems in lexical retrieval. For the same reason, in the current study we 
expect individuals with aphasia to produce an increased quantity of LM. 
2c. Participants with aphasia will demonstrate more LM compared to the healthy control 
participants. 
Rationale 2d: Based on the literature we did not form hypothesis about the direction of 
LM because some authors report bi-directional mixing (Marien et al., 2005), a few others 
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report mixing from L1 to L2 (e.g., Friedland & Miller, 1999; Kong et al., 2014), and 
some other authors report mixing from L2 to L1 (e.g., Aglioti et al., 1996; Leemann et 
al., 2007; Abutalebi et al., 2000; Calabria et al., 2014). 
2d. The direction of LM can be either from L1 to L2 or from L2 to L1. 
Rationale 2e: As discussed above, LM occurs at various levels. Previous studies have 
found greater frequency of mixing at the word-level than at any other linguistic levels 
(e.g., Chengappa, Daniel, & Bhat, 2004; Bhat & Chengappa, 2005). 
2e. LM will occur more at the word-level than at the morphological, phrase, and 
utterance levels in both individuals with aphasia and healthy control participants. 
Rationale 2f: Although elements from every single word class occur in mixed sentences, 
studies have found nouns to be the most frequently mixed category (e.g., Poplack, 1979; 
Sridhar & Sridhar, 1980), and verbs (Poplack, 1979) and adjectives (Sridhar & Sridhar, 
1980) as the next most commonly mixed elements. 
2f. Nouns, adjectives and verbs are the most common word classes that will be mixed in 
the discourse narratives by both healthy control participants and speakers with aphasia. 
Rationale 2g: As borrowed words are part of the language that they are borrowed into, we 
expect the same amount of borrowing between groups, between tasks, and among the 
three conditions. 
2g. Borrowing will be the same between the two groups, between the two tasks, and 
among the three conditions. 
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 (III) Dysfluency Measures 
Research Question 
3. What are the differences in the measures of dysfluency (inappropriate silent pauses, 
audible pauses, non-words, and repetitions) between the two types of discourse elicitation 
tasks in bilingual speakers with and without aphasia when they mix languages compared 
to when they are constrained from mixing? 
Hypotheses 
Rationale 3a and 3c: The differentiating feature between healthy controls and individuals 
with aphasia is the presence of dysfluencies in individuals with aphasia (e.g., Bhat & 
Chengappa, 2005; Muñoz, Marquardt, & Copeland, 1999). Bhat and Chengappa, assert 
that such dysfluencies in individuals with aphasia are mainly due to the difficulties in 
lexical retrieval in one language. Encouraging the speakers to mix languages and to have 
an opportunity to access or retrieve a word from a different language would result in 
fewer dysfluencies. 
3a. There will be fewer dysfluencies when the bilingual speakers mix languages 
compared to when they are constrained from mixing.  
Rationale 3b: As discussed, personal narratives have a higher degree of spontaneity that 
requires a lot of effort from the participants. Picture description tasks, on the other hand, 
have a considerably lower degree of spontaneity compared to personal narratives (Prins 
& Bastiaanse, 2004). Also the presence of visual aids in the picture description task might 
result in fewer dysfluencies compared to the personal narrative task, which has no visual 
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aids and has a higher degree of spontaneity, which might result in the production of more 
dysfluencies.  
3b. There will be fewer dysfluencies in the picture description task compared to the 
personal narrative task. 
Rationale 3c: The presence of language deficit in individuals with aphasia will result in 
more dysfluencies compared to healthy controls.  
3c. There will be fewer dysfluencies in the healthy control group compared to speakers 
with aphasia. 
(IV) Discourse Measures  
Research Question 
4. What are the differences in the discourse measures (global and local coherence, and 
communicative success) between the two types of discourse elicitation tasks in bilingual 
speakers with and without aphasia when they mix languages compared to when they are 
constrained from mixing? 
Hypotheses 
Rationale 4a: LM and coherence measures might be closely related to each other. Lexical 
retrieval problems in individuals with aphasia might result in coherence problems. 
Retrieval of words from the non-target language could result in the formation of 
sentences that are irrelevant to the general topic and to the prior utterance. If LM results 
in better communication patterns, it might result in improved coherence as well. For 
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example, retrieval of a word in a language other than the base language of 
communication might result in the production of more relevant utterances, which in turn 
improves coherence. 
4a. The narratives will show greater coherence when the bilingual speakers mix 
languages compared to when they are constrained from mixing.  
Rationale 4b: A distinction is made between semi-spontaneous elicitation tasks (picture 
description) and “real” spontaneous elicitation tasks (personal narratives) (Prins & 
Bastiaanse, 2004). Such a distinction between the two spontaneous speech tasks is made 
because of the presence of picture stimuli in one (picture description) and not in the other 
(personal narratives). Because of the presence of picture-stimuli in the picture description 
task, it is a more structured activity compared to personal narratives, which have no 
stimuli, due to which there is better hierarchical organization within discourse in the 
picture description task. Better hierarchical organization within discourse results in a 
more coherent narrative during the picture description task than personal narratives. 
4b. The narratives will show greater coherence in the picture description task compared 
to the personal narratives. 
Rationale 4c: The presence of language deficit in individuals with aphasia will result in a 
decreased coherence compared to healthy controls.  
4c. The narratives will show greater coherence in the healthy control group compared to 
speakers with aphasia. 
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Rationale 4d: Many scholars suggest that LM and LS enhance communication (e.g., 
Chengappa, Daniel, & Bhat, 2004; Grosjean, 1985; Heredia & Altaribba, 2001; 
Kanthimathi, 2009; Sebastian, Dalvi, & Obler, 2012; Ugot, 2009). The reason for such a 
belief is that the speaker makes use of the language that is immediately available or is 
easier to produce at a particular point in time (Grosjean, 1985). Therefore bilingual 
speakers who mix languages produce a more efficient and successful form of 
communication than bilingual speakers who do not mix languages. 
 Better local and global coherence leads to better hierarchical organization, which 
leads to better discourse. As Olness and Ulatowska (2011) argued, coherence plays an 
important role in communicative competence in individuals with aphasia. Better 
coherence results in better communicative success. 
4d. Communication will be rated as more successful when bilingual speakers will be i) 
rated better when they mix languages compared to when they are constrained from 
mixing; ii) rated higher on coherence when they mix languages than when they are 
constrained from mixing; and iii) more productive when they mix languages compared to 
when they are constrained from mixing. 
Rationale 4e: There is limited knowledge regarding the most successful form of discourse 
that can be produced between the two elicitation tasks. As discussed earlier, in the current 
study we have defined the two selected elicitation tasks based on the degree of 
spontaneity and the availability of stimuli. Because of the presence of the picture stimuli 
for the picture description task, participants will be forced to narrate the story presented 
to them. By contrast, in the personal narrative task, participants get an opportunity to be 
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creative and there is a certain degree of ease for them to explain the incidents related to 
their life which results in a more successful form of communication compared to 
narrating series of pictures. 
4e. The personal narrative task will be rated more successful compared to the picture 
description task. 
Rationale 4f: The presence of language deficit in individuals with aphasia will result in a 
decreased success in communication compared to the healthy controls.  
4f. Healthy control participants will be rated as producing more successful narratives 
compared to speakers with aphasia. 
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Chapter 3: Method 
3.1. Participants 
A total of 64 speakers of Mysore dialect – one group of 32 bilingual individuals 
with non-fluent aphasia25 (experimental group – Mage = 59.65 ± 15.82 SD years of age; 
29 males and 3 females) (See Table 2) and another group of 32 bilingual healthy control 
participants (control group  – Mage = 60.03 ± 12.21 SD years of age, 29 males and 3 
females) (See Table 3) – were recruited from local hospitals in Mysore, India. The two 
groups were matched for age, education, L2 acquisition, and L1 and L2 proficiency. All 
the participants were Kannada-English bilingual speakers except for 3 participants in 
each group who were trilingual speakers, without a history of neurodegenerative diseases, 
psychiatric problems, sensory and motor disability in no more than one upper extremity, 
and hearing impairment. 
The participants selected for the group with aphasia were right handed dominant 
(premorbidly), had moderate severity of aphasia with an average Aphasia Quotient score 
(AQ score) of 58.21 in L1 and 52.45 in L2. All 32 participants were diagnosed as having 
non-fluent aphasia (30 had Broca’s aphasia and 2 had Trans-Cortical Motor Aphasia). 
The severity of aphasia and type of aphasia were determined using the Western Aphasia 
Battery (WAB). These participants had good intelligibility of speech and had suffered a 
single, unilateral left hemisphere stroke at least six months prior to participation in the 
study. The radiological data of participants with aphasia is presented in Table 4.
                                                
25The type of aphasia was determined using the test Western Aphasia Battery (WAB). Four sub-
tests of the WAB were administered. Participants who received the following scores in each of 
the sub-tests were categorized as having non-fluent aphasia (Fluency (0 – 4); Auditory 
Comprehension  (0 – 10); Repetition (0 – 10) and Naming (0 – 8)). 
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Table 2 
Demographic Information of Participants with Aphasia 
Partici
pants 
Age 
(Years) 
Sex Education 
(Years) 
MOI Age of L2 
Acquisition 
Age of L3 
Acquisition 
MPO L1-AQ 
Score  
L1- Type 
of Aphasia 
L1- 
Severity 
of 
Aphasia 
L2-
AQ 
Score 
L1- 
Type of 
Aphasia 
L1- 
Severity of 
Aphasia 
 
A1 83 
 
F 16 
Until 10th: K 
Later: E 4 
 
- 34 53.2 Broca's Moderate 47.8 Broca's 
Moderately 
Severe 
 
A2 41 
 
M 12 
Until 7th: K 
Later: E 13 
 
- 18 59.4 Broca's Moderate 45.1 Broca's 
Moderately 
Severe 
 
A3 53 
 
M 14 
Until 7th: K 
Later: E 13 
 
- 63 63 Broca's Moderate 71.4 Anomic Moderate 
 
A4 60 
 
M 15 
Until 7th: K 
Later: E 12 
 
- 30 53 Broca's Moderate 52.1 Broca's Moderate 
 
A5 29 
 
M 14 
Until 8th: K 
Later: E 12 
 
- 24 52.8 Broca's Moderate 56.2 Broca's Moderate 
 
A6 49 
 
M 10 
 
K 17 
 
17 35 61.9 Broca's Moderate 68.1 Anomic Moderate 
 
A7 
 
75 
 
M 
 
13 
Until 7th: K 
Later: E 
 
7 
 
- 
 
28 
 
53.4 
 
Broca's 
 
Moderate 
 
50.8 
 
Broca's 
 
Moderate 
 
A8 67 
 
M 16 
Until 10th: K 
Later: E 15 
 
- 30 59.9 TCM Moderate 57.6 Broca's Moderate 
A9 62 M 16 E 4 - 24 70.2 Broca's Moderate 58.4 Broca's Moderate 
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Partici
pants 
Age 
(Years) 
Sex Education 
(Years) 
MOI Age of L2 
Acquisition 
Age of L3 
Acquisition 
MPO L1-AQ 
Score  
L1- Type 
of Aphasia 
L1- 
Severity 
of 
Aphasia 
L2-
AQ 
Score 
L1- 
Type of 
Aphasia 
L1- 
Severity of 
Aphasia 
 
A10 25 
 
F 15 
 
E 4 
 
- 14 52 Broca's Moderate 39.6 Broca's 
Moderately 
Severe 
 
A11 78 
 
M 10 
 
K 25 
 
- 38 51.4 Broca's Moderate 48.2 Broca's 
Moderately 
Severe 
 
A12 74 
 
M 15 
Until 7h: K 
Later: E 5 
 
- 40 60.5 Broca's Moderate 54.5 Broca's Moderate 
 
A13 45 
 
M 12 
Until 12th: K 
Later: E 13 
 
- 16 57.8 Broca's Moderate 44.4 Broca's 
Moderately 
Severe 
A14 32 M 15 E 4 - 17 65.8 Broca's Moderate 57.1 Broca's Moderate 
 
A15 80 
 
M 13 
Until 8th: K 
Later: E 10 
 
- 47 58.2 TCM Moderate 52.9 Broca's Moderate 
 
A16 82 
 
M 10 
Until 12th: K 
Later: E 9 
 
- 84 56.6 Broca's Moderate 34.3 Global 
Moderately 
Severe 
 
A17 73 
 
M 16 
Until 12th: K 
Later: E 4 
 
- 38 64.4 Broca's Moderate 52.4 Broca's Moderate 
 
A18 56 
 
M 15 
Until 7th: K 
Later: E 10 
 
13 32 52.4 Broca's Moderate 53.8 Broca's Moderate 
 
A19 62 
 
M 12 
Until 8th: K 
Later: E 10 
 
- 29 52.4 Broca's Moderate 43.6 Broca's 
Moderately 
Severe 
 
A20 79 
 
M 16 
Until 10th: K 
Later: E 11 
 
- 74 52.6 Broca's Moderate 53.4 Broca's Moderate 
 
A21 62 
 
F 12 
 
K 11 
 
- 17 54 Broca's Moderate 49.4 Broca's 
Moderately 
Severe 
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Partici
pants 
Age 
(Years) 
Sex Education 
(Years) 
MOI Age of L2 
Acquisition 
Age of L3 
Acquisition 
MPO L1-AQ 
Score  
L1- Type 
of Aphasia 
L1- 
Severity 
of 
Aphasia 
L2-
AQ 
Score 
L1- 
Type of 
Aphasia 
L1- 
Severity of 
Aphasia 
A22 64 M 16 K 16 - 31 66.5 Broca's Moderate 65 Anomic Moderate 
 
A23 54 
 
M 10 
 
K 11 
 
- 19 58.3 Broca's Moderate 48.3 Broca's 
Moderately 
Severe 
A24 56 M 10 K 11 - 26 59.4 TCM Moderate 54 Broca's Moderate 
 
A25 68 
 
M 11 
 
K 12 
 
- 24 53.3 Broca's Moderate 49.4 Broca's 
Moderately 
Severe 
A26 62 M 15 E 5 - 14 70 Broca's Moderate 56.8 Broca's Moderate 
 
A27 42 
 
M 15 
Until 7th: K 
Later: E 5 
 
16 30 63.3 Broca's Moderate 49.9 Broca's 
Moderately 
Severe 
 
A28 35 
 
M 14 
 
K 16 
 
- 16 52.2 Broca's Moderate 46 Broca's 
Moderately 
Severe 
 
A29 65 
 
M 15 
Until 10th: K 
Later: E 10 
 
- 34 55 Broca's Moderate 46 Broca's 
Moderately 
Severe 
A30 59 M 12 K 12 - 24 58.2 Broca's Moderate 52.3 Broca's Moderate 
 
A31 72 
 
M 16 
Until 10th: K 
Later: E 13 
 
- 32 69.3 Broca's Moderate 64.8 Broca's Moderate 
 
A32 65 
 
M 16 
Until 10th: K 
Later: E 4 
 
- 20 52.4 Broca's Moderate 54.8 Broca's Moderate 
Avera
ge 
59.656  13.66  10.25 15.333 31.31 58.21   52.45   
Note: L1: First Language; MOI: Medium of Instruction; MPO: Months Post Onset; AQ: Aphasia Quotient (from WAB); M: Male; F: 
Female; K: Kannada; E: English. 
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Table 3 
 
Demographic Information of Healthy Control Participants 
 
Participants 
Age 
(Years) 
 
Sex 
Education 
(Years) 
 
MOI 
Age of L2 
Acquisition 
(Years) 
Age of L3 
Acquisition 
(Years) 
L1 
Proficiency 
L2 
Proficiency 
L3 
Proficiency 
 
HC1 61 
 
M 16 
Until 12th: K 
Later: E 8 
 
- 
 
5 
 
5 
 
- 
 
HC2 70 
 
M 15 
Until 12th: K 
Later: E 12 
 
- 
 
5 
 
4.5 
 
- 
 
HC3 82 
 
M 14 
Until 12th: K 
Later: E 16 
 
- 
 
5 
 
4.5 
 
- 
 
HC4 63 
 
M 15 
Until 10th: K 
Later: E 11 
 
- 
 
5 
 
4.5 
 
- 
 
HC5 70 
 
M 15 
Until 10th: K 
Later: E 11 
 
- 
 
5 
 
4 
 
- 
 
HC6 68 
 
M 16 
Until 10th: K 
Later: E 12 
 
- 
 
5 
 
5 
 
- 
 
HC7 
 
58 
 
M 
 
14 
Until 10th: K 
Later: E 
 
13 
 
- 
 
5 
 
4 
 
- 
 
HC8 38 
 
M 14 
Until 5th: K 
Later: E 12 
 
- 
 
5 
 
5 
 
- 
 
HC9 71 
 
M 10 
Until 10th: K 
Later: E 18 
 
- 
 
5 
 
4.5 
 
- 
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Participants 
Age 
(Years) 
 
Sex 
Education 
(Years) 
 
MOI 
Age of L2 
Acquisition 
(Years) 
Age of L3 
Acquisition 
(Years) 
L1 
Proficiency 
L2 
Proficiency 
L3 
Proficiency 
 
HC10 74 
 
M 16 
Until 9th: K 
Later: E 10 
 
- 
 
5 
 
5 
 
- 
 
HC11 63 
 
M 14 
Until 8th: K 
Later: E 11 
 
- 
 
5 
 
4.5 
 
- 
 
HC12 59 
 
M 16 
Until 7th: K 
Later: E 10 
 
- 
 
5 
 
4.5 
 
- 
 
HC13 52 
 
F 14 
Until 7th: K 
Later: E 5 
 
15 
 
5 
 
4.5 
 
1.5 
 
HC14 
 
46 
 
M 
 
16 
Until 7th: K 
Later: E 12 
 
- 
 
5 
 
4 
 
- 
 
HC15 63 
 
M 15 
Until 5th: K 
Later: E 13 
 
- 
 
5 
 
4.5 
 
- 
 
HC16 
 
52 
 
M 
 
15 
Until 7th: K 
Later: E 
 
10 
 
- 
 
5 
 
4.5 
 
- 
 
HC17 67 
 
M 15 
Until 10th: K 
Later: E 11 
 
- 
 
5 
 
4.5 - 
 
HC18 45 
 
M 16 
Until 10th: K 
Later: E 10 
 
- 
 
5 
 
4.5 - 
 
HC19 68 
 
M 14 
Until 10th:K 
Later: E 11 
 
- 
 
5 
 
4 - 
 
HC20 64 
 
M 14 
Until 12th: K 
Later: E 12 
 
- 
 
5 
 
4 - 
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Participants 
Age 
(Years) 
 
Sex 
Education 
(Years) 
 
MOI 
Age of L2 
Acquisition 
(Years) 
Age of L3 
Acquisition 
(Years) 
L1 
Proficiency 
L2 
Proficiency 
L3 
Proficiency 
 
HC21 70 
 
M 15 
Until 10th: K 
Later: E 13 
 
- 
 
5 
 
4.5 - 
HC22 65 M 14 Until 10
th: K 
Later: E 12 - 5 4 - 
 
HC23 64 
 
M 14 
Until 10th: K 
Later: E 12 
 
- 
 
5 
 
4 
- 
 
HC24 80 
 
M 16 
Until 8th: K 
Later: E 12 
 
- 
 
5 
 
4.5 
 
- 
 
HC25 
 
68 
 
M 
 
16 
Until 10th: K 
Later: E 
 
13 
 
- 
 
5 
 
4.5 
 
- 
 
HC26 46 
 
M 16 
Until 7th: K 
Later: E 10 
 
- 
 
5 
 
4.5 
 
- 
 
HC27 62 
 
M 16 
Until 7th: K 
Later: E 12 
 
- 
 
5 
 
5 
 
- 
HC28 50 M 16 Until 7
th: K 
Later: E 6 - 5 5 - 
HC29 27 F 16 E 3 - 5 5 - 
 
HC30 62 
 
M 16 
Until 12th: K 
Later: E 12 
 
- 
 
5 
 
4.5 
 
- 
 
HC31 46 
 
F 14 
Until 7th: K 
Later: E 12 
 
10 
 
5 
 
5 
 
2 
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Participants Age 
(Years) 
Sex Education 
(Years) 
MOI Age of L2 
Acquisition 
(Years) 
Age of L3 
Acquisition 
(Years) 
L1 
Proficiency 
L2 
Proficiency 
L3 
Proficiency 
 
HC32 47 
 
M 15 
Until 8th: K 
Later: E 12 
 
17 
 
5 
 
4 
 
2 
Average 60.031  14.94  11.156 14 5 4.5 1.833 
 
Note: L2: Second Language; L3: Third Language; MOI: Medium of Instruction; M: Male; F: Female; K: Kannada; E: English. 
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Table 4 
 
Radiological Data of Participants with Aphasia  
Participants Radiological Information 
A1 Left sided CVA. Ischemic infarct in the left MCA, including 
posterior extension to the parietal lobe 
A2 Frontal lobe atrophy. Infarct in left middle cerebral artery 
A3 Hemorrhagic infarct in inferior frontal gyrus in the triangular 
and the opercular part and hypodensity in the white matter in 
frontal lobe 
A4 Frontal lobe white matter and corona radiata total occlusion 
of proximal part of left internal carotid artery in its proximal 
part with grossly reduced flow in the cervical segment. Poor 
reformation of intracranial part of left internal carotid artery 
A5 Broca’s area with deep extension to left frontal horn and 
temporal lobe 
A6 Infarct in MCA territory on left side. Wedge shaped 
hypodensity seen involving the cortical and sub-cortical 
locations of fronto-temporo-parietal regions on left side 
A7 Infarct in left frontal region involving the pre-central gyrus 
and perisylvian region 
A8 Multiple foci of abnormal signal intensity lesions are seen 
involving the frontal lobe white matter and corona radiata, 
appearing hypertense on T2 and flair images. Frontal lobe 
white matter and corona radiata infarcts 
A9 No radiological data available 
A10 Infarction in left frontal operculum with overall atrophy of 
gray matter 
A11 Middle cerebral artery infarct 
A12 Left temporal atrophy involving both lateral and medial 
structures 
A13 No radiological data available 
A14 Infarct in left temporo-parietal, fronto-temporal regions. Left 
internal carotid artery blockage 
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A15 Infarct predominantly involving the left pre-central gyrus 
A16 Extensive left posterior frontal damage. Ventral temporal 
cortex spared 
A17 Left middle cerebral artery infarctions with left basal ganglia 
lesion 
A18 No radiological data available 
A19 Age related atrophy along with middle cerebral artery infarct 
(mostly watershed region) 
A20 Fronto-temporal lesion 
A21 Hyperintensity noted in left parietal lobe. Acute left middle 
cerebral artery infarct. Blockage of intracranial of left 
internal carotid artery 
A22 Hemorrhage in left Fronto Parietal Lobe with intra 
venticular extension 
A23 Left middle cerebral artery territory infarct 
A24 Gliotic changes in left frontal lobe 
A25 No radiological data available 
A26 Convulsion site: left fronto parietal region 
A27 No radiological data available 
A28 Acute hemorrhagic infarct in left temporal, parieto-occipital, 
and frontal lobes (left middle cerebral artery/anterior 
cerebral artery and middle cerebral artery/posterior cerebral 
artery watershed territories) 
A29 Acute ischemic infarct of left fronto-parietal lobe of middle 
cerebral artery territory 
A30 Left middle cerebral artery territory infarct 
A31 Multiple areas of restricted diffusion in left superior frontal 
gyrus and middle frontal gyrus and supra marginal gyrus 
A32 Left middle cerebral artery territory infarct 
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3.1.1. Assessment of Bilingualism 
Participants’ language history and degree of bilingualism were determined by 
using a questionnaire assessing language proficiency (see Appendix A). The 
questionnaire included a 5-point rating scale (0 = virtually nothing and 4 = excellent). 
Participants were asked to rate their abilities, both before and after the stroke, in their 
understanding, speaking, reading and writing in Kannada and English (for bilinguals) 
and, in Kannada, English, and Hindi (for trilinguals 26 ). The self-rated language 
proficiency scores of participants with aphasia are presented in Table 5. For those 
participants who were not able to provide this information, their family members or 
caregivers were asked to fill out the questionnaire.  
Participants who received an average score of 3 or more for their first (L1) and 
second languages (L2), and a score less than 2 for their third language (L3) both pre- and 
post-stroke on the language questionnaire (Appendix A) were selected for the present 
study. This scoring system was established to maintain relative homogeneity in the 
groups. Therefore the speakers who were proficient in two languages and trilingual 
speakers who were highly proficient in L1 (Kannada) and L2 (English) but had limited 
proficiency in L3 (Hindi) were recruited. Participants with similar language histories, 
degrees and types of bilingualism noted in the language proficiency questionnaire were 
selected for the study.  
  
                                                
26 In the current study, participants who had a score of 2 on the language proficiency rating in 
their third language (Hindi) were included. However, we call our participants bilinguals for the 
purposes of this dissertation because we did not include speakers who were moderately or highly 
proficient in their third language. 
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Table 5 
Self-rated Language Proficiency Scores of Participants with Aphasia 
Participant Pre-Stroke Post-Stroke 
 L1 
Proficiency 
L2 
Proficiency 
L3 
Proficiency 
L1 
Proficiency 
L2 
Proficiency 
L3 
Proficiency 
A1 5 5 - 4 4 - 
A2 5 4 - 3 2.5 - 
A3 5 4.25 - 4 3 - 
A4 5 5 - 4 4 - 
A5 5 5 - 3.5 2 - 
A6 5 4 2 4 3 1 
A7 5 5 - 4 3 - 
A8 5 5 - 4 3 - 
A9 5 5 - 3.85 3.25 - 
A10 5 5 - 3.75 3.5 - 
A11 5 4  4 3.25 - 
A12 5 4 1.5 4 3.5 1 
A13 5 4 - 3 3 - 
A14 5 4 - 3.5 3 - 
A15 5 5 2 3.25 2.75 1.5 
A16 5 5 - 4 4 - 
A17 5 5 - 3.5 2.5 - 
A18 5 4.5 - 4.5 4 - 
A19 5 4 - 3.5 3 - 
A20 5 5 - 4 4 - 
A21 5 4.25 - 3.75 3 - 
A22 5 4 - 3 3 - 
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Participant Pre-Stroke Post-Stroke 
 L1 
Proficiency 
L2 
Proficiency 
L3 
Proficiency 
L1 
Proficiency 
L2 
Proficiency 
L3 
Proficiency 
A23 5 3 - 4 2.75 - 
A24 5 4 - 4.25 3.25 - 
A25 5 4 - 4 3 - 
A26 5 4 - 3.75 3 - 
A27 5 3.75 - 4 3 - 
A28 5 4 - 4 3.5 - 
A29 5 4.5 - 4 4 - 
A30 5 4 - 3.5 3 - 
A31 5 5 - 4 3 - 
A32 5 4 - 4 3.5 - 
Average 5 4.38 1.83 3.83 3.19 1.16 
 
Note: L1: First Language; L2: Second Language; L3: Third Language 
 
The participants were also asked to fill out a questionnaire on LM (see Appendix 
B). They filled out the first set of questions (Part A, from 1 to 20) prior to the test 
administration, and the second set of questions (Part B, from 21 to 27) were completed 
after the test administration. The second set of questions required participants to know 
what LM is. Since the goal of the study was to assess LM, the second set of questions 
was administered after the testing session. During the second half of the questionnaire, 
the participants were provided with a clear definition and examples of LM.  
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3.2. Measures 
All the participants received a battery of discourse tasks. Individuals in the 
aphasia group alone were administered the language impairment measure. The discourse 
tasks included two six-picture sequence descriptions (BAT picture sequence and 
Husband-Wife Fight) one eight-picture sequence description (Cycle-Car Incident) (See 
Appendix F), and three personal narratives27 (about their stroke, a vacation, and a happy 
event).  
The language impairment measure is the WAB. It is designed to evaluate various 
aspects of language, including spontaneous speech (information content and fluency), 
auditory comprehension, repetition, naming, reading, writing, praxis, and calculation. 
Besides assigning the subjects into one of the eight diagnostic categories for aphasia, it 
also provides a quantitative scoring of an individual’s severity level of the impairment, 
known as the Aphasia Quotient (AQ). The WAB was administered in both Kannada 
(Chengappa & Ravi Kumar, 2008) and English.  
3.3. Procedure 
The testing took place in a quiet environment, free from distractions. The 
examiner and the participant sat side by side in front of a table where the recording 
equipment was placed for audio- and video-recording. Participants were asked to give 
their consent to audio and video recording for the entire testing session. The spoken 
responses of the participants as well as the examiner’s prompts to the participants were 
                                                
27 Personal narratives are elicited monologues where the participants are given topics and are 
asked to describe each of them in a few sentences. 
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recorded. The informed consent form materials were discussed with the participants.  
After the participants signed the forms, the two questionnaires (the language history 
questionnaire and Part A of the language-mixing questionnaire) were administered. After 
the questionnaire administration, individuals with aphasia were administered the WAB. A 
break of 15 minutes was provided after the administration of the WAB, during which the 
examiner left the testing area to allow maximum relaxation and comfort to the 
participant. After the break, participants were administered the discourse tasks (picture 
sequences and personal narratives) in three conditions and Part B of the language-mixing 
questionnaire. 
The principal investigator (PI)28, a trilingual (Kannada-English-Hindi) certified 
speech-language pathologist (SLP) administered the Kannada and the English versions of 
the WAB based on the order of testing (see Table 6). The PI also collected the discourse 
samples from all the participants. 
                                                
28 The PI was a Kannada-English-Hindi speaker; her Kannada was of the Mysore dialect. 
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Table 6 
 
Order of Testing for the First Nine Participants 
  Participants  
 
 
 
 
Order of 
Testing 
 1 2 3 4 5 6 7 8 9  
1 WAB-K WAB-E WAB-K WAB-E WAB-K WAB-E WAB-K WAB-E WAB-K  
 
2 
Personal 
Narratives  
CAB 
Picture 
Sequences 
CAB 
Personal 
Narratives  
CBA 
Picture 
Sequences 
CBA 
Picture 
Sequences 
CAB 
Personal 
Narratives 
CAB 
Picture 
Sequences 
CBA 
Personal 
Narratives  
CBA 
Personal 
Narratives  
CAB 
 
 
3 
Picture 
Sequences 
CBA 
Personal 
Narratives 
CBA 
Picture 
Sequences 
CAB 
Personal 
Narratives 
CAB 
Personal 
Narratives 
CBA 
Picture 
Sequences 
CBA 
Personal 
Narratives 
CAB 
Picture 
Sequences 
CAB 
Picture 
Sequences 
CBA 
 
4 WAB-E WAB-K WAB-E WAB-K WAB-E WAB-K WAB-E WAB-K WAB-E  
 
Note: WAB-K: Western Aphasia Battery-Kannada Version; WAB-E: Western Aphasia Battery-English Version; A: Kannada 
Monolingual Condition; B: English Monolingual Condition; C: Kannada-English Bilingual Condition. 
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During the Kannada WAB administration, the participants were instructed as 
follows: “Now I am going to test you in Kannada. Please use only Kannada now. Please 
do not use English, or Hindi, or any other language.” If the participants mixed languages 
despite the clear instructions, they were reminded only once as follows: “Please use only 
Kannada.” Similar instructions were given when the WAB was administered in English. 
Correct responses from any language contributed to a score in the WAB scoring. 
The picture-sequence description task and the personal narrative tasks were 
administered in three conditions: (a) a monolingual Kannada condition, (b) a monolingual 
English condition, and (c) a language-mixed Kannada-English condition. The photos and 
videos (See Appendix C) of the monolingual and trilingual listeners in different language 
conditions were used to make the situation more natural and to elicit natural speech 
production from the participants. The photos of the two monolingual speakers and one 
trilingual listener used for the study were matched for age and gender. Apart from the 
video instructions, the PI gave a second set of instructions suitable for the participants. 
Since most of the participants did not speak Hindi, a set of special instructions were given 
to those speakers to speak only in Kannada and English in the language mixed condition. 
In the first condition, the participants were shown a photo and a 20-25 second 
video clip of a monolingual Kannada listener. The PI gave the following instructions: 
“Make up a story about what is happening in the picture, with a beginning, a middle, and 
an end, only in Kannada.” In the second condition, the photo and the video of a 
monolingual English listener were shown. The PI gave the following instructions: “Make 
up a story about what is happening in the picture, with a beginning, a middle, and an end, 
only in English.” In the last condition, the participants were shown a photo and a video of 
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a trilingual Kannada-English-Hindi listener. The PI gave the following instructions: 
“Make up a story about what is happening in the picture, with a beginning, a middle, and 
an end, by using Kannada, English and Hindi”. Participants were reminded only once if 
necessary to use their L1 only and L2 only in conditions A and B, respectively. 
Participants were asked to talk about the picture as much as possible. If the 
participants paused for 15 seconds or longer, they were prompted with “Can you tell me 
more?”. No further prompts were provided.  
 The recorded video instructions were played once before the start of each 
language condition. The PI also followed the rule of reminding the participants once to 
not mix languages in the two monolingual conditions. If there was mixing despite the 
first reminder, he/she was not reminded in any subsequent LM instances.  
Condition C was always presented first to make sure the participants were 
comfortable because by default the situation for the participants was bilingual in their 
daily life. Therefore the testing started with condition C and then moved to the 
constrained conditions A and B, in counter-balanced conditions across participants.  The 
testing order of measures and language conditions for participants is presented in Table 6. 
The table presents the order of testing for the first nine participants. The ninth participant 
followed the order of participant 1 and so on. 
3.4. Language Transcription and Inter-rater Reliability (IRR) 
 
Participant responses were orthographically transcribed from the recordings and 
analyzed (refer to Transcription Guide, Appendix D). An SLP other than the PI 
transcribed 10% of the materials to verify the transcription and coding accuracy.  
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A point-to-point inter-rater reliability (IRR) score (see Table 7) was established 
on 38 variables obtained from each topic of the discourse data (see Table 8). They are: 
productivity measures (total number of morphemes, total number of words, total number 
of phrases, total number of utterances), language usage measures (Kannada matrix 
language utterances, English matrix language utterances, percent borrowed words, 
percent bound morphemes mixed, percent Kannada bound morphemes mixed, percent 
English bound morphemes mixed, percent word-mixing, percent Kannada word-mixing, 
percent English word-mixing, percent phrase-mixing, percent Kannada phrase-mixing, 
percent English phrase-mixing, and, percent of different word classes mixed), and 
dysfluency measures (number of inappropriate silent pauses, number of repetitions, 
number of non-words and, number of audible pauses). Point-to-point inter-judge percent 
agreement for all the thirteen variables was calculated using the formula: 
[total agreements / (total agreements + total disagreements)] ×100 
 Any discrepancies were discussed and mutually agreed upon. The IRR for all 
variables were greater than 80% except for the two dysfluency measures (non-words and 
repetitions) in the healthy control group. The transcribers coded these variables again and 
the IRR was recalculated. Overall, there were only three non-words and three repetitions 
in the whole data set of the healthy control participants that explains the lower IRR 
(<80%). As there were fewer dysfluencies in the healthy controls, the 80% IRR was not 
met. 
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Table 7 
 
Inter-rater Reliability for the Linguistic Variables  
 
  Point-to-Point Reliability (%) 
  Personal Narratives Picture Sequence Description 
Measures Variables Aphasia Healthy Control Aphasia Healthy Control 
 
Productivity 
Measures 
Total No. of Morphemes 91.33 94.00 96.10 97.40 
Total No. of Words 98.30 99.30 99.20 100.00 
Total No. of Utterances 94.60 98.00 96.00 98.90 
 
 
 
 
 
 
Language 
Usage 
Measures 
 
 
 
 
 
 
Matrix Language 
Utterances (based on 
Matrix Language 
Islands) 
K-ML Islands: 100 
E-ML Islands: 100 
K-ML Islands: 100 
E-ML Islands: 100 
K-ML Islands: 93.30 
E-ML Islands: 93.30 
K-ML Islands: 100 
E-ML Islands: 100 
Percent Borrowed 
Words 93.60 94.00 92.40 93.30 
Percent Kannada Bound 
Morphemes Mixed 
 
91.90 
 
94.20 
 
93.00 
 
96.50 
Percent Total Word-
Mixing 97.70 98.33 94.30 97.60 
Percent Kannada Word-
Mixing 
 
97.00 97.66 93.00 98.20 
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Language 
Usage 
Measures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Point-to-Point Reliability (%) 
Personal Narratives Picture Sequence Description 
 Aphasia Healthy Control Aphasia Healthy Control 
Percent English Word-
Mixing 98.40 99.00 95.60 97.00 
Percent Total Phrase-
mixing 94.22 96.77 92.17 98.64 
Percent Kannada 
Phrase-mixing 95.15 97.33 93.45 98.99 
Percent English Phrase-
mixing 93.30 96.22 90.90 98.30 
Percent Total Nouns 
Mixed 93.82 97.05 93.95 98.40 
Percent Kannada Nouns 
Mixed 94.50 96.80 95.40 98.33 
Percent English 
Nouns Mixed 93.15 97.30 92.50 98.50 
Percent Total Verbs 
Mixed 94.11 98.00 96.60 98.15 
Percent Kannada Verbs 
Mixed 93.33 98.00 94.60 96.30 
Percent English 
Verbs Mixed 94.90 98.00 98.60 100.00 
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Language 
Usage 
Measures 
 
Point-to-Point Reliability (%) 
Personal Narratives Picture Sequence Description 
 Aphasia Healthy Control Aphasia Healthy Control 
Percent Total Adjectives 
Mixed 98.20 100.00 96.90 99.80 
Percent Kannada 
Adjectives Mixed 100.00 100.00 98.60 100.00 
Percent English 
Adjectives Mixed 96.40 100.00 95.20 99.60 
Percent Total 
Conjunctions Mixed 94.95 98.85 95.25 97.20 
Percent Kannada 
Conjunctions Mixed 95.60 98.60 91.30 94.40 
Percent English 
Conjunctions Mixed 94.30 99.10 99.20 100.00 
Percent Total Adverbs 
Mixed 97.10 99.15 98.80 100.00 
Percent Kannada 
Adverbs Mixed 95.40 98.30 97.60 100.00 
Percent English 
Adverbs Mixed 98.80 100.00 100.00 100.00 
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Point-to-Point Reliability (%) 
Personal Narratives Picture Sequence Description 
 Aphasia Healthy Control Aphasia Healthy Control 
Percent Total Pronouns 
Mixed 97.40 99.10 97.75 99.06 
Percent Kannada 
Pronouns Mixed 97.60 98.20 97.50 98.12 
Percent English 
Pronouns Mixed 100.00 100.00 98.00 100.00 
Percent Total 
Prepositions Mixed 98.40 99.10 100.00 99.60 
Percent Kannada 
Prepositions Mixed 100.00 100.00 100.00 99.20 
Percent English 
Prepositions Mixed 96.80 98.33 100.00 100.00 
Percent Total 
Determiners Mixed 99.20 98.55 98.25 100.00 
Percent Kannada 
Determiners Mixed 98.40 97.30 96.50 100.00 
Percent English 
Determiners Mixed 
 
100.00 99.80 100.00 100.00 
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Point-to-Point Reliability (%) 
Personal Narratives Picture Sequence Description 
  Aphasia Healthy Control Aphasia Healthy Control 
 
 
 
Dysfluency 
Measures 
 
No. of Inappropriate 
Silent Pauses 93.30 88.66 98.20 88.88 
No. of Non-Words 91.60 50.00 92.50 80.00 
No. of Audible Pauses 90.00 87.50 98.70 96.10 
No. of Repetitions 90.00 71.40 95.20 94.70 
 
 
Note: LM: Language Mixed; K-ML: Kannada Matrix Language; E-ML: English Matrix Language 
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Table 8 
Discourse Variables Selected for the Current Study 
Productivity Measures 
(See Appendix D) 
Language-Usage Measures 
(See Appendix D) 
Dysfluency Measures 
(See Appendix D) 
Discourse Measures 
(See Appendix E) 
Total Number of Morphemes: 
The total number of 
morphemes produced by each 
of the participant groups for all 
narrative topics. 
Matrix Language Utterances:  The number of 
Matrix Language Islands (ML Islands) of each 
language. ML Islands are well-formed utterances 
consisting entirely of base language constituents 
demonstrating the syntactic structure of the base 
language. 
Number of Inappropriate Silent 
Pauses: The number of pauses 
that are abnormally long and/or 
placed in the wrong positions in 
a discourse. 
Local Coherence: Relevance of 
each utterance to the prior 
utterance by elaboration, 
sequencing, focus, etc. (Kempler 
& Goral, 2011) 
Total Number of Words: The 
number of words produced by 
each of the participant groups 
for all narrative topics. 
Percent Borrowed Words: The number of words 
incorporated from one language into another  
Number of Audible Pauses: The 
indefinite communicative 
sounds like ah, uhm, umm, hmm, 
aa, err, etc. 
Global Coherence: Relevance of 
each utterance to the general 
topic measured using a 3-point 
scale (Kempler & Goral, 2011) 
(1=unrelated, 2=possibly related, 
and 3=clearly related). 
Total Number of Phrases: The 
number of phrases produced 
by each of the participant 
groups for all narrative topics. 
Percent Morphological Mixing: Total 
morphological mixing instances, and the mixing of 
Kannada and English morphemes.  
Number of Repetitions: The 
number of full or partial word 
and phrases repeated  
Communicative Success Rating: 
Overall communication that is 
rated more successful (in terms of 
content, accuracy, effectiveness, 
completeness, coherence, 
hierarchical organization, and 
relevance). 
Total Number of Utterances: 
The number of utterances 
produced by each of the 
participant groups for all 
narrative topics. 
Percent Word-Mixing: Total lexical-level mixing 
instances, and the mixing of Kannada and English 
words. 
Number of Non-words: The 
number of words with no 
meaning or not known to exist. 
 
Percent Word Classes Mixed: Total nouns, verbs, 
adjectives, conjunctions, adverbs, pronouns, 
prepositions, determiners in Kannada and English. 
  
 Percent Phrase-Mixing    
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3.5. Analysis of Language-Mixing 
First, the discourse sample was divided into utterances according to whether the 
matrix language utterance was Kannada or English (coded as Kannada or English 
language choice). In each of these utterances the language-mixed morphemes, words, and 
phrases were coded. Each word in the transcript was coded as Kannada, English or Hindi. 
Borrowed words were identified in order to differentiate them from language-mixed 
words. Two Kannada-English bilingual speakers familiar with the community rated 
lexical insertions either as borrowed words or language-mixed words, according to the 
criteria discussed in Appendix D.  
In the Kannada-only condition, the percent of Kannada matrix language 
utterances was determined. In Kannada matrix language utterances, the percent of 
English morphological, lexical, and phrase-mixing were calculated. Next, the percent of 
English matrix language utterances was computed. In the English matrix language 
utterances, the percentages of Kannada morphological, lexical, and phrase-mixing were 
calculated. Finally, total morphological, lexical, and phrase-mixing were quantified. The 
same coding and analysis was done for the English-only and language-mixed conditions. 
The percentages of Kannada and English morphemes mixed into the English and 
Kannada matrix language utterances were calculated using the following formulae 
respectively:  
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[Number of Kannada bound morphemes mixed into English matrix language 
utterances / total number of morphemes produced] × 100 
[Number of English bound morphemes mixed into Kannada matrix language 
utterances / total number of morphemes produced] × 100 
The percent of Kannada and English words mixed into the English and Kannada matrix 
language utterances were calculated using the following formulae respectively: 
[Number of Kannada words mixed into the English matrix language utterances 
/total number of words produced] × 100 
[Number of English words mixed into the Kannada matrix language utterances 
/total number of words produced] × 100 
LM at the lexical-level also involved identification of the word class of each 
mixed form (nouns, verbs, adjectives, conjunctions, adverbs, pronouns, prepositions, and 
determiners). Finally, the pragmatic type of LM was assessed based on the matrix 
language in a particular condition. Percent Kannada and English nouns mixed was 
calculated using the below two formulae respectively:  
[Number of Kannada nouns mixed into the English matrix language utterances 
/total number of words mixed] × 100 
[Number of English nouns mixed into the Kannada matrix language utterances 
/total number of words mixed] × 100 
The same formula was used to compute LM of the different word classes. 
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3.6. Analysis of Discourse Variables 
 
 A detailed description of the transcription, coding, and scoring guidelines of the 
discourse variables is presented in Appendix D. The productivity measures were 
calculated by tallying the total number of morphemes, words, and number of utterances 
in each discourse elicitation task produced by the two groups of participants. The 
measures of narrative structure (local and global coherence) were scored using a 3-point 
rating scale developed by Kempler and Goral (2011) (1-unrelated; 2-possibly related; and 
3-clearly related). Finally, by counting each instance of a fluency variable (inappropriate 
silent pauses, audible pauses, non-words, and repetitions) the dysfluencies were 
calculated.  
3.7. Analysis of Communication Success 
The PI and the other SLP who spoke Kannada, English, and Hindi rated the 
narratives for degree of success in communication. A 7-point rating scale (7 = Excellent 
and 1 = Extremely Poor; see Appendix E) was used to rate the degree of success based on 
different aspects of communication (content, accuracy, coherence, hierarchical 
organization, relevance, completeness, and effectiveness). In addition to analyzing 
communication success using the 7-point rating scale, we rated success on coherence 
(using a 3-point rating scale discussed in 3.6), and on productivity measures (see Table 
8). 
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3.8. Statistical Analysis 
A repeated measures analysis of variance (ANOVA) was used to analyze the data. 
Specifically, the productivity measures (total number of morphemes, total number of 
words, total number of phrases, total number of utterances), language usage measures 
(Kannada matrix language utterances, English matrix language utterances, percent 
borrowed words, percent morphological mixing, percent Kannada morphemes mixed, 
percent English morphemes mixed, percent word-mixing, percent Kannada word-mixing, 
percent English word-mixing, percent phrase-mixing, percent Kannada phrase-mixing, 
percent English phrase-mixing, and, percent of different word classes mixed), and 
dysfluency measures (number of inappropriate silent pauses, number of repetitions, 
number of non-words and, number of audible pauses), were analyzed with a 2 (groups) x 
2 (discourse tasks) × 3 (language conditions) repeated measures ANOVA.  
First, repeated measures ANOVA was conducted to test the main effect of three 
conditions (A, B, and C), main effect of group (aphasia and HC), main effect of task 
(personal narratives and picture description), condition × group interaction, condition × 
task interaction, and condition × group × task interaction for productivity, language 
usage, dysfluency, and discourse variables. Second, if there was a significant main- and 
interaction-effects, a post-hoc paired and independent t-test analysis were conducted to 
see the level of significance for the variables.  
Non-parametric statistical analysis was used to analyze the ordinal data (global 
coherence, local coherence, and communicative success) in the current study. 
Specifically, the Mann-Whitney U test was used for between group and between task 
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assessments. Chi-square and Friedman tests were used to study global coherence, local 
coherence, and communicative success across three conditions. 
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Chapter 4: Results 
This chapter is divided into four sections: productivity measures, language usage 
measures, dysfluency measures, and discourse measures. In the language usage section, 
matrix language utterances, borrowed words, language-mixed words in different levels 
(morphemes, word, and phrase level), and the different word classes mixed (nouns, verbs, 
adjectives, conjunctions, adverbs, pronouns, prepositions, and determiners) are discussed. 
In order to understand the primary research question of the study, i.e., language-mixing 
and the factors that enter into language-mixing, we first consider the results of some of 
the basic linguistic measures, i.e., measures of productivity. The analysis of variance and 
the post-hoc t-tests were conducted by adjusting the p-values using Bonferroni correction. 
4.1. Productivity Measures 
The details on how each productivity measure (number of morphemes, words, 
phrases, and utterances) was counted are detailed in Appendix D. 
A. Number of Morphemes: The means and standard deviations, and the repeated 
measures ANOVA of total number of morphemes produced by the two participant groups 
during the two tasks are shown in Tables 9a and 9b. The means of total number of 
morphemes produced by the two participant groups in the three conditions and two tasks 
are presented in Figure 1.  
A repeated measures analysis of variance revealed a main effect of group, F(1, 
124) = 132.881; p < .001, in which healthy control participants produced more 
morphemes than individuals with aphasia. There was also a main effect of condition, F(2, 
248) = 8.937; p < .001, in which the participants produced more morphemes in the 
language-mixed condition than the English-only condition in both tasks. The repeated 
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measures ANOVA revealed a trend towards significance in the condition × task 
interaction, F(2, 248) = 3.982; p = .067). There was no main effect of task, nor 
interactions for group × task, condition × group, or condition × group × task. 
The results were further analyzed using paired t-tests to make post-hoc 
comparisons. The paired t-test results are presented in Table 9c. They indicated that a) 
healthy control participants produced more morphemes in the Kannada-only condition 
than in the English-only condition (t = 9.28; p = .021) in the personal narrative task; b) 
healthy control participants produced more morphemes in the language-mixed condition 
than in the English-only condition (t = -11.17; p = .012) in the personal narrative task; c) 
healthy control participants produced more morphemes in the language mixed condition 
than in the English-only condition (t = -5.16; p = .039) in the picture description task; d) 
individuals with aphasia produced more morphemes in the language-mixed condition 
than in the English-only condition during both the personal narrative (t = -4.09; p = .042) 
and the picture description (t = -10.87; p = .024) tasks; and e) there is a trend towards 
significance in the personal narrative task in which the participants with aphasia produced 
more morphemes in the language-mixed condition than the Kannada-only condition (t = -
4.78; p = .061). 
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Table 9a 
 
Number of Morphemes: Means, Standard Deviations, and Standard Error Means 
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
 
HC 
PN 209.81 11.93 7.81 178.37 13.75 7.25 223.17 19.37 5.93 
PD 192.30 18.17 6.86 186.26 16.28 6.27 202.84 15.38 6.38 
Total 201.05 15.05 7.33 182.31 15.01 6.76 213.00 17.37 6.15 
 
Aphasia 
PN 91.76 16.93 5.81 86.03 10.53 5.88 104.71 16.83 4.01 
PD 82.87 12.81 3.67 71.83 7.44 3.17 97.09 19.77 4.65 
Total 87.31 14.87 4.74 78.93 8.98 4.52 100.90 18.30 4.33 
 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 9b 
Number of Morphemes: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 19487.126 1 19487.126 132.881 < .001 
Task 1790.281 1 1790.281 2.814 .292 
Condition 8982.723 2 4491.362 8.937 < .001 
Group × Task 412.623 1 412.628 .651 .562 
Condition × Group 1937.382 2 968.694 2.091 .281 
Condition × Task 3718.996 2 1859.495 3.982 .067 
Condition × Group × Task 201.376 2 100.685 .641 .873 
Error (Condition) 176426.714 248 711.398   
 
 
Figure 1 
Number of Morphemes: Means  
 
 
Note: Error bars represent standard deviation 
HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: Kannada 
Only; C2: English Only; C3: Language-Mixed  
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Table 9c 
 
Number of Morphemes: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df Sig (2-tailed) 
Mean 
Difference t df Sig (2-tailed) 
 
 
HC 
Kannada Only – 
English Only 31.44 9.28 31 .021 6.04 1.89 31 .247 
Kannada Only – 
Language Mixed -13.36 -4.56 31 .148 -10.54 -3.22 31 .311 
English Only – 
Language Mixed -44.80 -11.17 31 .012 -16.58 -5.16 31 .039 
 
 
A 
Kannada Only – 
English Only 5.73 1.53 31 .134 11.04 3.09 31 .462 
Kannada Only – 
Language Mixed -12.95 -3.07 31 .245 -14.22 -4.78 31 .061 
English Only – 
Language Mixed -18.68 -4.09 31 .042 -25.26 -10.87 31 .024 
 
Note: HC: Healthy Control; A: Aphasia 
 
B. Number of Words: The means and standard deviations, and the repeated measures 
ANOVA of total number of words produced by the two participant groups during the two 
tasks are shown in Tables 10a and 10b. The means of total number of words produced by 
the two participant groups in the three conditions and two tasks are presented in Figure 2.  
A repeated measures analysis of variance revealed a main effect of group, F(1, 
124) = 114.259; p < .001, in which the healthy control participants produced more words 
than individuals with aphasia. There was a main effect of condition, F(2, 248) = 3.371; p 
= .036, in which the participants with aphasia produced more words in the language-
mixed condition than the two monolingual conditions. The repeated measures ANOVA 
also revealed a trend towards significance in the condition × group interaction, F(2, 248) 
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= 2.391; p = .094. However, there was no significant main effect of task, nor two-way or 
three-way interactions. 
The results were further analyzed using paired t-tests to make post-hoc 
comparisons. The paired t-test results are presented in Table 10c. The t-tests indicated 
that a) individuals with aphasia produced more words in the language-mixed condition 
than in the Kannada-only condition (t = -4.033; p < .001), and English-only condition (t = 
-5.217; p < .001) in the personal narratives task; b) individuals with aphasia also 
produced more words in the language-mixed condition than in the Kannada-only 
condition (t = -6.760; p = .003) in the picture description task; and c) there is a trend 
towards significance in the picture description task in which individuals with aphasia 
produced more words in the language-mixed condition than in the English-only condition 
(t = -1.837; p = .076). 
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Table 10a 
 
Number of Words: Means, Standard Deviation, and Standard Error Means 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
HC 
PN 85.66 31.12 5.50 94.60 36.77 6.50 94.93 35.10 6.20 
PD 88.02 36.52 6.45 89.28 53.38 9.43 84.19 42.16 7.45 
Total 86.84 33.68 5.97 91.94 45.55 7.96 89.56 38.86 6.82 
 
Aphasia 
PN 35.38 15.98 2.82 39.04 25.29 4.47 53.11 32.32 5.71 
PD 36.32 13.22 2.33 38.09 16.48 2.91 43.08 17.12 3.02 
Total 35.85 14.55 2.57 38.56 21.18 3.69 48.09 26.15 4.36 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 10b 
 
Number of Words: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 226886.691 1 226886.69 114.259 < .001 
Task 1504.919 1 1504.919 .758 .386 
Condition 3584.006 2 1792.003 3.371 .036 
Group × Task 35.874 1 35.874 .018 .893 
Condition × Group 2541.770 2 1270.885 2.391 .094 
Condition × Task 2351.575 2 1175.787 2.212 .112 
Condition × Group × Task 137.622 2 68.811 .129 .879 
Error (Condition) 131831.693 248 531.579   
 
Figure 2 
 
Number of Words: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 10c 
 
Number of Words: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df Sig (2-tailed) 
Mean 
Difference t df Sig (2-tailed) 
 
 
HC 
Kannada Only – 
English Only -8.94 -1.27 31 .212 -1.25 -.15 31 .877 
Kannada Only – 
Language Mixed -9.27 -.98 31 .333 3.84 .72 31 .478 
English Only – 
Language Mixed -.33 -.04 31 .967 5.09 .73 31 .471 
 
 
A 
Kannada Only – 
English Only -3.66 -1.07 31 .293 -1.77 -.77 31 .448 
Kannada Only – 
Language Mixed -17.73 -4.03 31 < .001 -6.76 -3.25 31 .003 
English Only – 
Language Mixed -14.07 -5.22 31 < .001 -4.99 -1.84 31 .076 
 
Note: HC: Healthy Control; A: Aphasia 
 
 
C. Number of Phrases: The means and standard deviations, and the repeated-measures 
ANOVAs of total number of phrases produced by the two participant groups during the 
two tasks are shown in Tables 11a and 11b. The means of total number of phrases 
produced by the two participant groups in the three conditions and two tasks are 
presented in Figure 3. 
A repeated measures analysis of variance revealed a main effect of group, F(1, 
124) = 45.463; p < .001, in which the healthy control participants produced more phrases 
than individuals with aphasia. There was a significant main effect of condition, F(2, 248) 
= 9.802; p < .001, in which the participants with aphasia produced more phrases in the 
language-mixed condition than the two monolingual conditions in both tasks. The 
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repeated measures ANOVA also revealed a condition × task interaction, F(2, 248) = 
3.656; p = .027. There was a trend towards significance in the group × task, F(1, 124) = 
3.494; p = .064, and condition × group, F(2, 248) = 2.844; p = .060, interactions. There 
was no significant main effect of task, nor condition × group × task interaction. 
The results were further analyzed using paired t-tests to make post-hoc 
comparisons. The paired t-test results are presented in Table 11c. The t-tests indicated 
that a) individuals with aphasia produced more phrases in the language-mixed condition 
than in the Kannada-only (t = -3.377; p = .002), and English-only (t = 5.570, p < .001) 
conditions in the personal narratives task; b) individuals with aphasia also produced more 
words in the language-mixed condition than in the Kannada-only (t = -3.176; p = .003) 
and in the English-only (t = 4.265; p < .001) conditions in the picture description task; 
and c) the healthy control speakers produced more phrases in the language-mixed 
condition than in the English-only condition in the personal narrative task (t = -2.827; p = 
.028). 
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Table 11a 
 
Number of Phrases: Means, Standard Deviations, and Standard Error Means 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN 14.23 5.35 .94 13.23 4.24 .74 16.05 5.41 .95 
PD 13.42 5.07 .89 12.92 4.41 .79 12.45 4.65 .82 
Total 13.83 5.18 .91 13.08 4.29 .76 14.25 5.32 .88 
 
Aphasia 
PN 8.80 3.10 .54 8.98 4.17 .73 12.18 5.44 .96 
PD 9.98 1.84 .32 9.43 1.61 .28 11.71 3.10 .54 
Total 9.39 2.60 .43 9.20 3.14 .50 11.95 4.40 .75 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 11b 
 
Number of Phrases: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 1202.220 1 1202.220 45.463 < .001 
Task 33.471 1 33.471 1.266 .263 
Condition 268.046 2 134.023 9.802 < .001 
Group × Task 92.404 1 92.404 3.494 .064 
Condition × Group 77.780 2 38.890 2.844 .060 
Condition × Task 99.986 2 49.993 3.656 .027 
Condition × Group × Task 22.740 2 11.370 .832 .437 
Error (Condition) 3391.061 248 13.674   
 
Figure 3 
 
Number of Phrases: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 11c 
 
Number of Phrases: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df Sig (2-tailed) 
Mean 
Difference t df Sig (2-tailed) 
 
 
HC 
Kannada Only – 
English Only 1.01 1.24 31 .224 .49 .40 31 .688 
Kannada Only – 
Language Mixed -1.82 -1.45 31 .158 .97 .83 31 .411 
English Only – 
Language Mixed -2.83 -2.30 31 .028 -.47 -.50 31 .617 
 
 
A 
Kannada Only – 
English Only -.17 -.20 31 .842 .55 1.66 31 .106 
Kannada Only – 
Language Mixed -3.37 -3.38 31 .002 -1.73 -3.17 31 .003 
English Only – 
Language Mixed -3.20 -5.57 31 < .001 -2.28 -4.26 31 < .001 
 
Note: HC: Healthy Control; A: Aphasia 
 
D. Number of Utterances: The means and standard deviations, and the repeated-measures 
ANOVAs of total number of utterances produced by the two participant groups during 
the two tasks are shown in Tables 12a and 12b. The means of total number of utterances 
produced by the two participant groups in the three conditions and two tasks are 
presented in Figure 4.  
A repeated-measures analysis of variance revealed a main effect of condition, 
F(2, 248) = 9.584; p < .001, in which the participants with aphasia produced more 
utterances in the language-mixed condition than the two monolingual conditions in both 
tasks. There was a main effect of group, F(1, 124) = 40.701; p = .005, in which the 
healthy control participants produced more utterances than individuals with aphasia. The 
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repeated measures ANOVA also revealed a significant condition × task interaction, F(2, 
248) = 3.633; p = .028. There was no significant main effect of task nor other two- and 
three-way interactions.  
 The results were further analyzed using paired t-tests to make post-hoc 
comparisons, the results of which are presented in Table 12c. The t-tests indicated that a) 
the healthy control participants produced more utterances in the language-mixed 
condition than in the English-only condition (t = -2.391; p = .023) in the personal 
narratives task; b) there is a trend towards significance in the personal narrative task in 
which the healthy control participants produced more utterances in the language-mixed 
condition than in the Kannada-only condition (t = -1.958; p = .059); c) individuals with 
aphasia produced more utterances in the language-mixed condition than in the Kannada-
only (t = -2.677; p = .005), and in the English-only (t = -2.843; p < .001) conditions in the 
personal narrative task; d) in the picture description task, individuals with aphasia 
produced more utterances in the – i) Kannada-only condition than in the English-only 
condition (t = 2.464; p = .019), ii) language-mixed condition than in the Kannada-only 
condition (t = -2.831; p = .008), and iii) language-mixed condition than in the English-
only condition (t = -4.397; p < .001). 
 
 
  
 ! 95!
Table 12a 
 
Number of Utterances: Means, Standard Deviations, and Standard Error Means 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN 10.83 5.18 .91 10.23 4.21 .74 13.24 5.37 .95 
PD 10.84 5.10 .90 10.47 4.27 .75 9.82 4.71 .83 
Total 10.83 5.10 .90 10.35 4.21 .74 11.53 5.30 .89 
 
Aphasia 
PN 6.80 2.54 .44 6.63 3.55 .62 9.48 5.31 .93 
PD 7.47 1.90 .33 6.63 1.72 .30 9.11 3.20 .56 
Total 7.14 2.25 .38 6.63 2.77 .46 9.29 4.35 .74 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 12b 
 
Number of Utterances: Repeated Measures ANOVA 
 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Significance 
Group 993.982 1 993.982 40.701 < .001 
Task 21.750 1 21.750 .891 .347 
Condition 255.319 2 127.660 9.584 < .001 
Group × Task 31.861 1 31.861 1.305 .256 
Condition × Group 46.188 2 23.094 1.734 .179 
Condition × Task 96.775 2 48.387 3.633 .028 
Condition × Group × Task 46.460 2 23.230 1.744 .177 
Error (Condition) 3303.379 248 13.320   
 
Figure 4 
 
Number of Utterances: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 12c 
 
Number of Utterances: Paired t-tests 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .60 .68 31 .500 .37 .29 31 .768 
Kannada Only – 
Language Mixed -2.41 -1.95 31 .059 1.02 .85 31 .403 
English Only – 
Language Mixed -3.01 -2.39 31 .023 .65 .72 31 .477 
 
 
A 
Kannada Only – 
English Only .16 .24 31 .812 .84 2.46 31 .019 
Kannada Only – 
Language Mixed -2.68 -3.06 31 .005 -1.64 -2.83 31 .008 
English Only – 
Language Mixed -2.84 -5.26 31 < .001 -2.48 -4.39 31 < .001 
 
Note: HC: Healthy Control; A: Aphasia 
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4.2. Language Mixing Measures 
 
A. Percent Kannada Matrix Language Utterances: The means and standard deviations, 
and the repeated-measures ANOVA of percent of Kannada matrix language utterances 
(also known as Kannada language choice utterances29) produced by the two participant 
groups during the two tasks are shown in Tables 13a and 13b. The means of percent of 
Kannada matrix language utterances produced by the two participant groups in the three 
conditions and two tasks are presented in Figure 5.  
A repeated-measures analysis of variance revealed a main effect of condition, 
F(2, 248) = 184.256; p < .001, in which the participants produced a lower percentage of 
Kannada matrix language utterances in the English-only condition than the Kannada-only 
and language-mixed conditions in both tasks. There was a main effect of group, F(1, 124) 
= 9.999; p = .002, in which the healthy control participants produced a higher percentage 
of Kannada matrix language utterances than individuals with aphasia. The repeated 
measures ANOVA revealed a main effect of task, F(1, 124) = 5.341; p = .022, in which 
the participants produced a higher percentage of Kannada matrix language utterances in 
the personal narrative task than the picture description task. The repeated measures 
ANOVA also revealed group × task, F(1, 124) = 7.916; p = .006, condition × group, F(2, 
248) = 10.385; p < .001, condition × task, F(2, 248) = 7.339; p = .001, and condition × 
group × task, F(2, 248) = 6.815; p = .001, interactions. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 13c. They indicated 
                                                
29 Language choice is determined by noting the matrix language of an utterance. Matrix language 
consists base language constituents demonstrating the syntactic structure of the base language 
(see Appendix D).  
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that the healthy control participants a) produced a higher percentage of Kannada matrix 
language utterances in the Kannada-only condition than in the English-only condition 
during both the personal narrative (t = 58.573; p < .001) and the picture description (t = 
85.348; p < .001) tasks; b) produced a higher percentage of Kannada matrix language 
utterances in the Kannada-only condition than in the language-mixed condition during 
the picture description task (t = 3.935; p < .001); c) produced a higher percentage of 
Kannada matrix language utterances in the language-mixed condition than in the English-
only condition during both the personal narrative (t = -52.893; p < .001) and the picture 
description (t = -7.164; p < .001) tasks.  
The paired t-test also indicated that individuals with aphasia d) produced a higher 
percentage of Kannada matrix language utterances in the Kannada-only condition than in 
the English-only condition during both the personal narrative (t = 15.516; p < .001) and 
the picture description (t = 31.491; p < .001) tasks; e) produced a higher percentage of 
Kannada matrix language utterances in the Kannada-only condition than in the language-
mixed condition during both the personal narrative (t = 2.801; p = .009) and the picture 
description (t = 3.546; p = .001) tasks; f) produced a higher percentage of Kannada 
matrix language utterances in the language-mixed condition than in the English-only 
condition during both the personal narrative (t = -10.813; p < .001) and the picture 
description (t = -13.472; p < .001) tasks. 
 A post-hoc independent t-test was conducted to test the percent of Kannada 
matrix language utterances that were produced comparing the groups (see Table 13d). 
They indicated that a) individuals with aphasia produced a higher percentage of Kannada 
matrix language utterances in the English-only condition in both personal narrative (t = -
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3.98; p < .001) and picture description (t = -2.43; p = .018) tasks than the healthy 
controls; b) the healthy control speakers produced a higher percentage of Kannada matrix 
language utterances in the language-mixed condition (t = 2.66; p = .010) during the 
personal narrative task than individuals with aphasia; c) there was a trend towards 
significance – i) in the personal narrative task in which the healthy control participants 
produced a higher percentage of Kannada matrix language utterances than individuals 
with aphasia (t = 1.88; p = .065) in the Kannada only condition; ii) in the picture 
description task in which individuals with aphasia produced a higher percentage of 
Kannada matrix language utterances than the healthy control speakers (t = -1.71; p = 
.092) in the Kannada-only condition; iii) in the picture description task in which 
individuals with aphasia produced a higher percentage of Kannada matrix language 
utterances than the healthy control speakers (t = -1.92; p = .059) in the language-mixed 
condition. 
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Table 13a 
Percent Kannada Matrix Language Utterances: Means and Standard Deviation 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN 99.21 2.81 .49 2.09 8.99 1.58 97.90 5.76 1.01 
PD 96.32 6.38 1.12 .00 .00 .00 61.21 48.33 8.54 
Total 97.76 5.10 .80 1.04 6.39 .79 79.55 38.83 4.77 
 
Aphasia 
PN 96.93 6.24 1.10 20.89 25.10 4.43 87.35 21.63 3.82 
PD 98.55 3.68 .65 7.03 16.35 2.89 80.55 29.92 5.28 
Total 97.74 5.15 .87 13.96 22.14 3.66 83.95 26.12 4.55 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation  
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Table 13b 
 
Percent Kannada Matrix Language Utterances: Repeated measures ANOVA 
 
Source 
Type III Sum 
of Squares df 
Mean 
Square F Significance 
Group 207.726 1 207.726 9.999 .002 
Task 110.951 1 110.951 5.341 .022 
Condition 5896.747 2 2948.374 184.256 < .001 
Group × Task 164.444 1 164.444 7.916 .006 
Condition × Group 332.339 2 166.169 10.385 < .001 
Condition × Task 234.883 2 117.442 7.339 .001 
Condition × Group × Task 218.094 2 109.047 6.815 .001 
Error (Condition) 3968.380 248 16.002   
 
Figure 5 
 
Percent Kannada Matrix Language Utterances: Means  
 
 
Error bars represent standard deviation 
 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
 
Table 13c 
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Percent Kannada Matrix Language Utterances: Paired t-test 
 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig  
(2-
tailed) 
Mean 
Difference t df Sig  (2-tailed) 
 
 
HC 
Kannada Only – 
English Only 97.12 58.57 31 < .001 96.32 85.34 31 < .001 
Kannada Only – 
Language Mixed 1.31 1.11 31 .276 35.11 3.93 31 < .001 
English Only – 
Language Mixed -95.81 -52.89 31 < .001 -61.21 -7.16 31 < .001 
 
 
A 
Kannada Only – 
English Only 76.04 15.52 31 < .001 91.51 31.49 31 < .001 
Kannada Only – 
Language Mixed 9.58 2.80 31 .009 17.99 3.54 31 .001 
English Only – 
Language Mixed -66.46 -10.81 31 < .001 -73.52 -13.47 31 < .001 
 
Note: HC: Healthy Control; A: Aphasia 
 
Table 13d 
Percent Kannada Matrix Language Utterances: Independent Samples t-test 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada
-Only HC - A 2.27 1.88 62 .065 -2.23 -1.71 62 .092 
English-
Only HC - A -18.80 -3.98 62 < .001 -7.03 -2.43 62 .018 
Language 
Mixed HC - A 10.55 2.66 62 .010 -19.34 -1.92 62 .059 
Note: HC: Healthy Control; A: Aphasia 
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B. Levels of Language-Mixing 
a. Percent Kannada Bound Morphemes Mixed in English Matrix Utterances: The means 
and standard deviations, and the repeated-measures ANOVA of percent of Kannada 
bound morphemes mixed into English matrix language utterances by the two participant 
groups during the two tasks are shown in Tables 14a and 14b. The percent of Kannada 
bound morphemes mixed by the two participant groups in the three conditions and two 
tasks are presented in Figure 6. There were no English bound morphemes mixed into 
Kannada matrix language utterances.  
A repeated measures analysis of variance revealed a significant main effect of 
condition, F(2, 248) = 4.684; p = .010, in which the healthy control participants mixed a 
higher percentage of Kannada bound morphemes in the language-mixed condition than 
the two monolingual conditions in the personal narrative task. The repeated measures 
ANOVA also revealed a trend towards significance for the main effect of group, F(1, 
124) = 3.737; p = .055, in which the speakers with aphasia mixed a higher percentage of 
Kannada bound morphemes than the healthy control speakers. There was no significant 
main effect of task, nor other two- and three-way interactions.  
 The results were further analyzed using paired t-tests to make post-hoc 
comparisons. The paired t-test results are presented in Tables 14c. They indicated that a) 
the healthy control participants mixed a higher percentage of Kannada bound morphemes 
in the language-mixed condition than in the Kannada-only condition during the personal 
narrative task (t = -3.335; p < .001) and; b) the healthy control participants mixed a 
higher percentage of Kannada bound morphemes in the language-mixed condition than in 
the English-only condition during personal narrative task (t = 2.528; p < .017). 
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Table 14a  
Percent Kannada Bound Morphemes Mixed in English Matrix Utterances: Means and 
Standard Deviations 
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .00 .00 .00 3.22 10.89 1.92 16.30 27.65 4.88 
PD 2.70 7.68 1.35 2.08 11.78 2.08 4.22 8.71 1.53 
Total 1.35 5.56 .67 2.65 11.27 2.00 10.26 21.23 3.20 
 
Aphasia 
PN 7.59 13.44 2.37 6.51 12.65 2.23 9.58 30.20 5.33 
PD 7.18 15.02 2.65 9.11 18.12 3.20 9.61 16.07 2.84 
Total 7.39 14.14 2.51 7.81 15.56 2.71 9.60 24.00 4.08 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 14b 
Percent Kannada Bound Morphemes Mixed in English Matrix Utterances: Repeated 
Measures ANOVA 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 1182.042 1 1182.042 3.737 .055 
Task 182.966 1 182.966 .578 .448 
Condition 2292.993 2 1146.497 4.684 .010 
Group × Task 433.184 1 433.184 1.370 .244 
Condition × Group 849.072 2 424.536 1.734 .179 
Condition × Task 1036.729 2 518.365 2.118 .122 
Condition × Group × Task 930.245 2 465.123 1.900 .152 
Error (Condition) 60702.005 248 244.766   
 
Figure 6 
Percent Kannada Bound Morphemes Mixed in English Matrix Utterances: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 14c 
 
Percent Kannada Bound Morphemes Mixed in English Matrix Utterances: Paired t-test 
 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
 
HC 
Kannada Only – 
English Only -3.23 -1.67 31 .104 .62 .24 31 .809 
Kannada Only – 
Language Mixed -16.30 -3.33 31 .002 -1.52 -.85 31 .399 
English Only – 
Language Mixed -13.07 -2.53 31 .017 2.14 .79 31 .433 
 
 
 
A 
Kannada Only – 
English Only 1.08 .35 31 .727 -1.92 -.62 31 .535 
Kannada Only – 
Language Mixed -1.99 -.38 31 .701 -2.43 -.62 31 .536 
English Only – 
Language Mixed 3.07 .50 31 .620 .50 .13 31 .895 
 
Note: HC: Healthy Controls; A: Aphasia 
 
 
b. Percent Lexical Mixing 
i. Percent Total Lexical Mixing: The means and standard deviations, and the repeated-
measures ANOVA of percent total lexical mixing produced by the two participant groups 
during the two tasks are shown in Tables 15a and 15b. The percent of total lexical items 
mixed by the two participant groups in the three conditions and two tasks are presented in 
Figure 7.  
A repeated measures analysis of variance revealed a significant main effect of 
group, F(1, 124) = 31.700; p < .001, in which individuals with aphasia mixed a higher 
percentage of total lexical items than the healthy control participants. There was a 
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significant main effect of condition, F(2, 248) = 11.254; p < .001, in which the 
participants with aphasia mixed a higher percentage of total lexical items in the language-
mixed and Kannada-only conditions than the English-only condition in both tasks. The 
repeated measures ANOVA also revealed a group × task, F(1, 124) = 52.532; p < .001, a 
condition × task, F(2, 248) = 13.953; p < .001, and a condition × group × task 
interactions, F(2, 248) = 13.560; p < .001. There was no significant condition × group 
interaction. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Tables 15c. They 
indicated that the healthy control participants a) produced a higher percentage of total 
lexical-mixing in the language-mixed condition than in the Kannada-only condition 
during the personal narrative task (t = -6.717; p = .037); b) produced a higher percentage 
of total lexical-mixing in the language-mixed condition than in the English-only 
condition during the personal narrative task (t = -6.756; p = .048). 
The paired t-tests indicated that the individuals with aphasia c) produced a higher 
percentage of total lexical-mixing in the Kannada-only condition than in the English-only 
condition during the personal narrative (t = 7.437; p < .001) and picture description (t = -
1.373; p < .001) tasks; d) produced a higher percentage of total lexical-mixing in the 
language-mixed condition than in the English-only condition during the personal 
narrative (t = -5.876; p < .001) and picture description (t = .476; p < .001) tasks. 
A post-hoc independent t-test was conducted to test the percent total lexical words 
that were mixed comparing the two groups. The independent t-test results are presented 
in Table 15d. They indicated that a) individuals with aphasia mixed a higher percentage 
 ! 109!
of total lexical items in the Kannada-only condition during both personal narrative (t = -
12.97; p < .001) and picture description (t = -9.60; p < .001) tasks than the healthy control 
speakers; b) individuals with aphasia mixed a higher percentage of total lexical items in 
the English-only condition during both personal narrative (t = -4.58; p < .001) and picture 
description (t = -3.83; p < .001) tasks than the healthy control speakers; and c) individuals 
with aphasia mixed a higher percentage of total lexical items in the language-mixed 
condition during both personal narrative (t = -6.32; p < .001) and picture description (t = -
6.65; p < .001) tasks than the healthy control speakers. 
Table 15a  
 
Percent Total Lexical Mixing: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .18 .64 .09 .07 .32 .05 9.08 9.07 1.33 
PD .63 1.48 4.35 .27 .92 1.61 6.68 5.12 1.15 
Total .40 1.18 2.22 .17 .76 0.83 7.88 7.42 1.24 
 
Aphasia 
PN 28.56 15.09 2.18 9.52 13.24 2.05 26.66 17.00 2.43 
PD 28.45 21.98 .64 7.13 11.22 3.13 29.50 24.01 2.13 
Total 28.50 19.20 1.41 8.32 12.33 2.59 28.09 20.79 2.28 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 15b 
 
Percent Total Lexical Mixing: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 6250.771 1 6250.771 31.700 < .001 
Task 6112.248 1 6112.248 30.997 < .001 
Condition 2675.653 2 1337.826 11.254 < .001 
Group × Task 10358.653 1 10358.653 52.532 < .001 
Condition × Group 415.996 2 207.998 1.750 .176 
Condition × Task 3317.305 2 1658.652 13.953 < .001 
Condition × Group × Task 3223.850 2 1611.925 13.560 < .001 
Error (Condition) 29480.350 248 118.872   
 
Figure 7 
 
Percent Total Lexical Mixing: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 15c  
 
Percent Total Lexical Mixing: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .11 .68 31 .499 .36 1.41 31 .167 
Kannada Only – 
Language Mixed -8.89 -6.71 31 .037 -6.05 1.41 31 .168 
English Only – 
Language Mixed -9.01 -6.75 31 .048 -6.41 .34 31 .234 
 
 
A 
Kannada Only – 
English Only 19.04 7.43 31 < .001 21.32 -1.37 31 < .001 
Kannada Only – 
Language Mixed 1.89 .62 31 .541 -8.20 -.83 31 .411 
English Only – 
Language Mixed -17.14 -5.87 31 < .001 -22.38 .47 31 < .001 
 
Note: HC: Healthy Control; A: Aphasia 
Table 15d 
Percent Total Lexical Mixing: Independent Samples t-test 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -28.34 -12.97 62 < .001 -27.82 -9.60 62 < .001 
English-
Only HC - A -9.44 -4.58 62 < .001 -6.86 -3.83 62 < .001 
Language 
Mixed HC - A -17.57 -6.32 62 < .001 -22.83 -6.65 62 < .001 
 
Note: HC: Healthy Control; A: Aphasia 
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ii. Percent Kannada Word Mixing in English Matrix Utterances: The means and standard 
deviations, and the repeated-measures ANOVA of percent Kannada word mixing by the 
two participant groups during the two tasks are shown in Tables 16a and 16b. The percent 
Kannada word mixed into the English matrix language utterances by the two participant 
groups in the three conditions and two tasks are presented in Figure 8.  
A repeated-measures analysis of variance revealed a main effect of group, F(1, 
124) = 55.418; p < .001, in which individuals with aphasia produced a higher percentage 
of Kannada word mixing than the healthy control participants. There was a main effect of 
condition, F(2, 248) = 7.231; p = .001, in which the healthy control participants produced 
a higher percentage of Kannada word mixing in the language-mixed condition than the 
two monolingual conditions in both tasks. The repeated measures ANOVA also revealed 
a significant condition × group interaction, F(2, 248) = 10.497; p < .001. There was a 
close to significance trend for the condition × task, F(2, 248) = 2.479; p = .086, and 
condition × group × task, F(2, 248) = 2.471; p = .087, interactions. There was no 
significant main effect of task nor group × task interaction. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons (see Table 16c). The paired t-tests indicated that a) the healthy 
control participants produced a higher percentage of Kannada word mixing in the 
language-mixed condition than in the Kannada-only condition during both the personal 
narrative (t = -2.527; p = .017) and the picture description (t = -2.345; p = .026) tasks; b) 
the healthy control participants also produced a higher percentage of Kannada word 
mixing in the language-mixed condition than in the English-only condition during both 
the personal narrative (t = -2.329; p = .027) and the picture description (t = -2.557; p = 
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.016) tasks; c) individuals with aphasia produced a higher percentage of Kannada word 
mixing in the Kannada-only condition than in the English-only condition during the 
picture description task (t = 2.877; p = .027); and d) individuals with aphasia also 
produced a higher percentage of Kannada word mixing in the language-mixed condition 
than in the English-only condition during the picture description task (t = -2.317; p = 
.041). 
A post-hoc independent t-test was conducted to test the percent of total Kannada 
lexical words that were mixed comparing the two groups (see Table 16d). The 
independent t-test indicated that a) individuals with aphasia mixed a higher percentage of 
Kannada words in the Kannada-only condition during the personal narrative task than the 
healthy control speakers (t = -2.49; p = .015); b) individuals with aphasia mixed a higher 
percentage of Kannada words in the English-only condition during both personal 
narrative (t = -6.24; p = .041) and picture description (t = -6.64; p < .001) tasks than the 
healthy control speakers, and c) there was a close to significance trend in the picture 
description task in which the speakers with aphasia mixed a higher percentage of 
Kannada words in the Kannada-only condition than the speakers with aphasia (t = -1.73; 
p = .087). 
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Table 16a  
 
Percent Kannada Word Mixing in English Matrix Utterances: Means and Standard 
Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .00 .00 .00 .08 .32 .05 1.01 2.27 .40 
PD .12 .40 .07 .06 .33 .06 .71 1.38 .24 
Total .06 .28 .03 .06 .33 .05 .86 1.87 .32 
 
Aphasia 
PN 1.46 3.03 .53 .71 11.25 1.98 1.56 3.75 .66 
PD 4.52 7.58 1.34 .87 8.60 1.52 3.47 7.08 1.25 
Total 2.99 5.93 .93 .79 10.01 1.75 2.51 5.70 .95 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 16b 
 
Percent Kannada Word Mixing in English Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 1548.768 1 1548.768 55.418 < .001 
Task 13.364 1 13.364 .478 .491 
Condition 411.181 2 205.590 7.231 < .001 
Group × Task 18.361 1 18.361 .657 .419 
Condition × Group 596.875 2 298.438 10.497 < .001 
Condition × Task 140.932 2 70.466 2.479 .086 
Condition × Group × Task 140.480 2 70.240 2.471 .087 
Error (Condition) 7050.693 248 28.430   
 
 
Figure 8 
 
Percent Kannada Word Mixing in English Matrix Utterances: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 16c 
 
Percent Kannada Word Mixing in English Matrix Utterances: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .07 .68 31 .499 .06 .66 31 .511 
Kannada Only – 
Language Mixed -1.02 -2.52 31 .017 -.59 -2.34 31 .026 
English Only – 
Language Mixed -.93 -2.33 31 .027 -.66 -2.55 31 .016 
 
 
A 
Kannada Only – 
English Only .75 1.56 31 .469 3.65 -2.87 31 .027 
Kannada Only – 
Language Mixed -.09 -.10 31 .915 1.04 .56 31 .578 
English Only – 
Language Mixed -0.84 1.24 31 .445 -2.60 2.31 31 .041 
 
Note: HC: Healthy Control; A: Aphasia 
Table 16d 
Percent Kannada Word Mixing in English Matrix Utterances: Independent Samples t-test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -4.93 -2.49 62 .015 -8.29 -1.73 62 .087 
English-
Only HC - A -56.77 -6.24 62 < .001 -56.75 -6.64 62 < .001 
Language 
Mixed HC - A 2.14 .67 62 .505 -.25 -.07 62 .954 
Note: HC: Healthy Control; A: Aphasia 
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iii. Percent English Word Mixing in Kannada Matrix Utterances: The means and standard 
deviations, and the repeated-measures ANOVA of percent English word mixing by the 
two participant groups during the two tasks are shown in Tables 17a and 17b. The total 
percent of English word mixing by the two participant groups in the three conditions and 
two tasks are presented in Figure 9.  
A repeated-measures analysis of variance revealed a main effect of group, F(1, 
124) = 184.256; p < .001, in which the individuals with aphasia mixed a higher 
percentage of English words than the healthy control participants. There was a main 
effect of condition, F(2, 248) = 9.999; p = .002, in which the healthy control participants 
mixed a higher percentage of English words in the language-mixed condition than the 
two monolingual conditions, and individuals with aphasia mixed a higher percentage of 
English words in the language-mixed and Kannada-only conditions than the English-only 
condition in both tasks. The repeated measures ANOVA also revealed a condition × 
group interaction, F(2, 248) = 10.385; p < .001. There was no significant main effect of 
task, nor interactions for group × task, condition × task, or condition × group × task. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons (see Table 17c). The paired t-tests indicated that a) the healthy 
control participants produced a higher percentage of English word mixing in the 
language-mixed condition than in the Kannada-only condition during both the personal 
narrative (t = -6.556; p < .001) and the picture description (t = -7.829; p < .001) tasks; b) 
the healthy control participants also produced a higher percentage of English word 
mixing in the language-mixed condition than in the English-only condition during both 
the personal narrative (t = -6.714; p < .001) and the picture description (t = -8.280; p < 
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.001) tasks; c) individuals with aphasia produced a higher percentage of English word 
mixing in the Kannada-only condition than in the English-only condition during both the 
personal narrative (t = 13.243; p < .001) and the picture description (t = 9.346; p < .001) 
tasks; and d) individuals with aphasia produced a higher percentage of English word 
mixing in the language-mixed condition than in the English-only condition during both 
the personal narrative (t = -10.541; p < .001) and the picture description (t = -8.789; p < 
.001) tasks. 
A post-hoc independent t-test was conducted to test the percent total English 
lexical words that were mixed comparing the two groups (see Table 17d). The 
independent t-test indicated that a) individuals with aphasia mixed a higher percentage of 
English words in the Kannada-only condition during both personal narrative (t = -15.37; 
p < .001) and picture description tasks (t = -7.81; p < .001) than the healthy control 
speakers, and b) individuals with aphasia mixed a higher percentage of English words in 
the English-only condition during the personal narrative task than the healthy control 
speakers (t = -2.35; p = .022). 
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Table 17a  
 
Percent English Word Mixing in Kannada Matrix Utterances: Means and Standard 
Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .18 .64 .11 .00 .00 .00 8.07 6.80 1.20 
PD .51 1.08 .19 .21 .59 .10 5.96 3.73 .66 
Total .34 .89 .15 .10 .43 .05 7.01 5.54 .93 
 
Aphasia 
PN 27.09 12.06 2.13 8.80 1.99 .35 25.10 13.25 2.34 
PD 23.93 14.40 2.54 6.26 2.62 .46 26.04 16.92 2.99 
Total 25.51 13.27 2.33 7.53 2.31 .40 25.57 15.08 2.66 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 17b 
 
Percent English Word Mixing in Kannada Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 21036.954 1 21036.954 207.579 < .001 
Task 35.265 1 35.265 .348 .556 
Condition 17838.896 2 8919.448 147.844 < .001 
Group × Task .660 1 .660 .007 .936 
Condition × Group 10262.436 2 5131.218 85.053 < .001 
Condition × Task 41.220 2 20.610 .342 .711 
Condition × Group × Task 170.675 2 85.337 1.415 .245 
Error (Condition) 14961.836 248 60.330   
 
 
Figure 9 
 
Percent English Word Mixing in Kannada Matrix Utterances: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 17c 
 
Percent English Word Mixing in Kannada Matrix Utterances: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .19 1.64 31 .110 .29 1.37 31 .179 
Kannada Only – 
Language Mixed -7.88 -6.55 31 < .001 -5.45 -7.83 31 < .001 
English Only – 
Language Mixed -8.07 -6.71 31 < .001 -5.74 -8.28 31 < .001 
 
 
A 
Kannada Only – 
English Only 18.29 13.24 31 < .001 17.67 9.34 31 < .001 
Kannada Only – 
Language Mixed 1.989 .67 31 .503 -2.11 -.70 31 .489 
English Only – 
Language Mixed -16.3 -10.54 31 < .001 -19.78 -8.79 31 < .001 
 
Note: HC: Healthy Control; A: Aphasia 
Table 17d 
Percent English Word Mixing in Kannada Matrix Utterances: Independent Samples t-test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -85.84 -15.37 62 < .001 -63.58 -7.81 62 < .001 
English-
Only HC - A -5.72 -2.35 62 .022 6.72 1.15 62 .251 
Language 
Mixed HC - A -2.14 -.67 62 .505 9.63 1.60 62 .113 
Note: HC: Healthy Control; A: Aphasia 
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c. Percent Phrase-Mixing 
i. Percent Total Phrase-Mixing: The means and standard deviations, and the repeated-
measures ANOVA of instances of total percent phrase-mixing produced by the two 
participant groups during the two tasks are shown in Tables 18a and 18b. The total 
percent phrase-mixing instances by the two participant groups in the three conditions and 
two tasks are presented in Figure 10.  
A repeated measures analysis of variance revealed a significant main effect of 
group, F(1, 124) = 371.815; p < .001, in which individuals with aphasia produced a 
higher percentage of total phrase-mixing than the healthy control participants. There was 
a significant main effect of condition, F(2, 248) = 336.099; p < .001, in which the 
participants produced a higher percentage of phrase-mixing in all the three conditions 
than the healthy control participants in both tasks. The repeated measures ANOVA 
revealed a significant condition × group, F(2, 248) = 160.533; p < .001, and condition × 
task, F(2, 248) = 13.521; p < .001, interactions. There was no significant group × task 
interaction and condition × group × task interaction.   
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons (see Table 18c). The paired t-tests indicated no significant 
differences in the percent total phrase-mixing between the two tasks and the three 
conditions in the two participant groups. However, they indicated a trend towards 
significance in which a) the healthy control participants produced a higher percentage of 
phrase-mixing in the language-mixed condition compared to the Kannada-only condition 
in the picture description task (t = -14.551; p = .063); b) individuals with aphasia mixed a 
higher percentage of phrases in the Kannada-only condition compared to the English-
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only condition in the personal narrative task (t =11.420; p = .095) and the picture 
description task (t = 15.327; p = .094) and; c) individuals with aphasia mixed a higher 
percentage of phrases in the language-mixed condition than the English-only condition in 
the personal narrative task (t = 13.540; p = .080). 
A post-hoc independent t-test was conducted to test the percent total phrases that 
were mixed comparing the two groups (see Table 18d). The independent t-test indicated 
that a) individuals with aphasia produced a higher percentage of total phrase-mixing in 
Kannada-only condition during both personal narrative (t = -5.45; p < .001) and picture 
description (t = -1.68; p < .001) tasks than the healthy control speakers, b) individuals 
with aphasia produced a higher percentage of total phrase-mixing in English-only 
condition during both personal narrative (t =-3.49; p = .001) and picture description (t = -
3.75; p < .005) tasks than the healthy control speakers, and c) individuals with aphasia 
produced a higher percentage of total phrase-mixing in language-mixed condition during 
both personal narrative (t = -3.87; p < .001) and picture description (t = -2.96; p = .004) 
tasks than the healthy control speakers. 
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Table 18a  
 
Percent Total Phrase-Mixing: Means and Standard Deviations 
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .35 2.30 .19 .51 2.29 .24 3.04 8.75 1.15 
PD .63 1.07 .11 .23 4.80 .10 1.93 4.46 1.43 
Total .49 1.68 .15 .37 3.55 .17 2.48 6.89 1.29 
 
Aphasia 
PN 9.87 9.98 2.45 6.40 6.71 .80 9.98 9.98 2.29 
PD 9.22 10.39 1.18 5.94 7.84 .56 8.34 10.38 .93 
Total 9.54 10.17 1.81 6.17 7.28 .68 9.16 10.73 1.61 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 18b 
 
Percent Total Phrase-Mixing: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 22077.764 1 22077.764 371.815 < .001 
Task 2815.008 1 2815.008 47.408 .135 
Condition 28614.491 2 14307.246 336.099 < .001 
Group × Task 3103.788 1 3103.788 52.271 .169 
Condition × Group 13667.319 2 6833.660 160.533 < .001 
Condition × Task 1151.146 2 575.573 13.521 < .001 
Condition × Group × Task 1529.194 2 764.597 17.962 < .001 
Error (Condition) 10556.995 248 42.569   
 
Figure 10 
Percent Total Phrase-Mixing: Means  
 
Error bars represent standard deviation 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed   
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Table 18c 
Percent Total Phrase-Mixing: Paired t-test 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only -.15 -.21 31 .834 .40 .15 31 .876 
Kannada Only – 
Language Mixed -2.68 -17.23 31 .293 -1.23 -14.55 31 .063 
English Only – 
Language Mixed -2.53 16.90 31 .413 -1.70 14.76 31 .221 
 
 
A 
Kannada Only – 
English Only 3.47 11.42 31 .095 3.28 15.32 31 .094 
Kannada Only – 
Language Mixed -.11 -.37 31 .448 .88 5.71 31 .331 
English Only – 
Language Mixed -3.58 13.54 31 .080 -2.40 13.43 31 .193 
 
Note: HC: Healthy Control; A: Aphasia 
Table 18d 
Percent Total Phrase-Mixing: Independent Samples t-test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -1.68 -5.45 62 < .001 -1.68 -4.99 62 < .001 
English-Only HC - A -.90 -3.49 62 .001 -.84 -3.75 62 < .001 
Language 
Mixed HC - A -2.21 -3.87 62 < .001 -1.50 -2.96 62 .004 
Note: HC: Healthy Control; A: Aphasia 
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ii. Percent Kannada Phrase-Mixing in English Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of instances of percent Kannada 
phrase-mixing produced by the two participant groups during the two tasks are shown in 
Tables 19a and 19b. The percent Kannada phrase-mixing instances by the two participant 
groups in the three conditions and two tasks are presented in Figure 11.  
A repeated measures analysis of variance revealed a significant main effect of 
group, F(1, 124) = 291.101; p < .001, in which individuals with aphasia produced a 
significantly higher percentage of Kannada phrase-mixing than the healthy control 
participants. The repeated measures ANOVA revealed a significant condition × group 
two-way interaction, F(2, 248) = 96.588; p < .001. There was a trend towards 
significance in the condition × task interaction, F(2, 248) = 2.972; p = .053. There was no 
significant main effect of task, main effect of condition, group × task interaction, nor 
condition × group × task interaction.   
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 19c. There was a 
trend towards significance in the personal narrative task in which the speakers with 
aphasia mixed a higher percentage of Kannada phrases in the language-mixed condition 
than in the English-only condition (t = -12.154; p = .074). The paired t-tests indicated no 
other significant differences in the percent Kannada phrase-mixing between the two tasks 
and the three conditions in healthy control and aphasia groups.  
A post-hoc independent t-test was conducted to test the percent of Kannada 
phrases that were mixed comparing the two groups (see Table 19d). The independent t-
test indicated that a) individuals with aphasia produced a higher percentage of Kannada 
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phrase-mixing in the Kannada-only condition in both personal narrative (t =-2.25; p = 
.028) and picture description (t =-2.23; p = .029) tasks than the healthy control speakers, 
b) individuals with aphasia produced a higher percentage of Kannada phrase-mixing in 
the English-only condition in both personal narrative (t =-3.55; p = .001) and picture 
description (t =-3.38; p = .001) tasks than the healthy control speakers, and c) individuals 
with aphasia produced a higher percentage of Kannada phrase-mixing in the language-
mixed condition in both personal narrative task (t =-2.44; p = .018) than the healthy 
control speakers. 
 
Table 19a  
 
Percent Kannada Phrase-Mixing in English Matrix Utterances: Means and Standard 
Deviations 
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .00 .00 .00 .51 4.59 4.34 .56 2.75 1.54 
PD .10 .00 .00 .23 2.61 5.23 .02 4.46 .78 
Total .05 .00 .00 .37 3.60 4.78 .29 3.60 1.16 
 
Aphasia 
PN 1.56 6.82 2.32 .57 5.71 4.54 2.67 3.13 1.20 
PD 2.51 6.15 2.58 1.33 6.18 6.39 1.57 4.62 1.08 
Total 2.03 6.49 2.45 .95 5.95 5.46 2.12 3.85 1.14 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 19b 
 
Percent Kannada Phrase-Mixing in English Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 109888.884 1 109888.884 291.101 < .001 
Task 206.246 1 206.246 .546 .461 
Condition 86948.108 2 43474.054 138.534 .318 
Group × Task 9.270 1 9.270 .025 .876 
Condition × Group 60621.631 2 30310.815 96.588 < .001 
Condition × Task 1865.150 2 932.575 2.972 .053 
Condition × Group × Task 1071.642 2 535.821 1.707 .183 
Error(Condition) 77826.028 248 313.815   
 
Figure 11 
Percent Kannada Phrase-Mixing in English Matrix Utterances: Means  
Error bars represent standard deviation 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed   
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Table 19c 
 
Percent Kannada Phrase-Mixing in English Matrix Utterances: Paired t-test 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only -.51 -1.44 31 .161 -.13 -1.79 31 .283 
Kannada Only – 
Language Mixed -.56 -2.11 31 .637 .08 -4.57 31 .783 
English Only – 
Language Mixed -.05 -.63 31 .514 .21 -1.12 31 .322 
 
 
A 
Kannada Only – 
English Only .99 6.12 31 .937 1.18 9.81 31 .203 
Kannada Only – 
Language Mixed -1.11 3.82 31 .281 .94 2.33 31 .429 
English Only – 
Language Mixed -2.10 -12.15 31 .074 -.24 -7.20 31 .267 
 
Note: HC: Healthy Control; A: Aphasia 
Table 19d 
Percent Kannada Phrase-Mixing in English Matrix Utterances: Independent Samples t-
test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
Kannada-
Only 
HC - 
A -.18 -2.25 62 .028 -.21 -2.23 62 .029 
English-Only HC - A -.71 -3.55 62 .001 -.65 -3.38 62 .001 
Language 
Mixed 
HC - 
A -.56 -2.44 62 .018 -.12 -1.00 62 .321 
Note: HC: Healthy Control; A: Aphasia 
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iii. Percent English Phrase-Mixing in Kannada Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of instances of percent English 
phrase-mixing produced by the two participant groups during the two tasks are shown in 
Tables 20a and 20b. The percent English phrase-mixing instances by the two participant 
groups in the three conditions and two tasks are presented in Figure 12.  
A repeated measures analysis of variance revealed a significant main effect of 
group, F(1, 124) = 207.484; p < .001, in which individuals with aphasia produced a 
significantly higher percentage of English phrase-mixing than the healthy control 
participants. There was a significant main effect of condition, F(2, 248) = 776.191; p < 
.001, in which the participants produced a higher percentage of English phrase-mixing in 
the language-mixed and Kannada-only condition than in the English-only condition in 
both tasks. The repeated measures ANOVA revealed a significant condition × group 
interaction, F(2, 248) = 155.577; p < .001. There was no significant main effect of task, 
main effect of condition, nor interactions for group × task, condition × task, or condition 
× group × task.   
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons (see Table 20c). The paired t-tests indicated no significant 
differences in the percent English phrase-mixing between the two tasks and the three 
conditions in healthy control and aphasia groups. There was a trend towards significance 
in which – a) the healthy control participants mixed a higher percentage of English 
phrases in the language-mixed condition than in the English-only condition in the 
personal narrative task (t = -.627; p = .091) and; b) the speakers with aphasia mixed a 
higher percentage of English phrases in the language-mixed condition than in the English 
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only condition in the personal narrative (t = -12.154; p = .099) and the picture description 
(t = -11.235; p = .074) tasks.  
A post-hoc independent t-test was conducted to test the percent of English phrases 
that were mixed comparing the two groups (see Table 20d). The independent t-test 
indicated that a) individuals with aphasia produced a higher percentage of English 
phrase-mixing in the Kannada-only condition during both personal narrative (t = -5.56; p 
< .001) and picture description (t = -5.41; p < .001) tasks than the healthy control 
speakers, b) individuals with aphasia produced a higher percentage of English phrase-
mixing in the English-only condition during personal narrative task than the healthy 
control speakers (t = -2.25; p = .028), and c) individuals with aphasia produced a higher 
percentage of English phrase-mixing in the language-mixed condition during both 
personal narrative (t = -3.97; p < .001) and picture description (t = -3.06; p = .003) tasks 
than the healthy control speakers. 
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Table 20a  
 
Percent English Phrase-Mixing in Kannada Matrix Utterances: Means and Standard 
Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .35 4.59 1.09 .00 .00 .00 2.47 8.75 1.54 
PD .53 9.61 5.23 .00 .00 .00 1.90 4.46 .78 
Total .44 7.10 3.16 .00 .00 .00 2.19 6.89 1.16 
 
Aphasia 
PN 8.31 13.13 2.32 5.83 5.71 4.54 7.31 6.82 1.20 
PD 6.71 14.62 2.58 7.13 3.49 6.39 6.77 6.15 1.08 
Total 7.51 13.85 2.45 6.48 4.60 5.46 7.04 7.60 1.14 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 20b 
Percent English Phrase-Mixing in Kannada Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 67842.068 1 67842.068 207.484 < .001 
Task 206.246 1 206.246 .631 .429 
Condition 441067.918 2 220533.959 776.191 < .001 
Group × Task 550.233 1 550.233 1.683 .197 
Condition × Group 88406.259 2 44203.130 155.577 < .001 
Condition × Task 2587.837 2 1293.919 4.554 .372 
Condition × Group × Task 2588.526 2 1294.263 4.555 .211 
Error (Condition) 70462.610 248 284.123   
 
Figure 12 
Percent English Phrase-Mixing in Kannada Matrix Utterances: Means 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed   
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Table 20c 
 
Percent English Phrase-Mixing in Kannada Matrix Utterances: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .35 -1.44 31 .376 .53 -1.79 31 .203 
Kannada Only – 
Language Mixed -2.12 -2.11 31 .143 -1.38 -4.57 31 .278 
English Only – 
Language Mixed -2.48 -.62 31 .091 -1.91 -1.12 31 .101 
 
 
A 
Kannada Only – 
English Only 2.48 -8.27 31 .107 2.10 9.78 31 .140 
Kannada Only – 
Language Mixed 1.00 3.82 31 .217 -.05 7.53 31 .230 
English Only – 
Language Mixed -1.48 -12.15 31 .099 -2.15 -11.23 31 .074 
 
Note: HC: Healthy Control; A: Aphasia 
Table 20d 
Percent English Phrase-Mixing in Kannada Matrix Utterances: Independent Samples t-
test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -1.50 -5.56 62 < .001 -1.46 -5.41 62 < .001 
English-
Only HC - A -.18 -2.25 62 .028 -.06 -1.00 62 .321 
Language 
Mixed HC - A -1.65 -3.97 62 < .001 -1.37 -3.06 62 .003 
 
Note: HC: Healthy Control; A: Aphasia
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C. Word Classes Mixed  
In the current study we measured eight word classes: nouns, verbs, adjectives, 
conjunctions, adverbs, pronouns, prepositions, and determiners. As four word classes 
(adverbs, pronouns, prepositions, and determiners) occurred rarely, the repeated measures 
ANOVA and the post-hoc t-tests were conducted for only those word classes, which were 
mixed over 10% of the corpus. In this section, we discuss only nouns, verbs, adjectives, 
and conjunctions mixed. The averages and percentages of each word class produced and 
mixed by the two participant groups in three conditions and two tasks are presented in 
Tables 21a and 21b. The averages and percentages of nouns produced and mixed were 
calculated using the below two formulae respectively: 
Percent Nouns Produced = Total Nouns Produced/Total Words Produced × 100 
Percent Nouns Mixed = Total Nouns Mixed/Total Nouns Produced × 100 
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Table 21a 
Average Number of Each Word Class Produced and Mixed 
W
or
d 
Cl
as
s 
 Average Number of Each Word 
Class Produced 
Average Number of Each 
Word Class Mixed 
Conditions HC Aphasia HC Aphasia 
  PN PD PN PD PN PD PN PD 
No
un
s 
Kannada-Only 33.33 36.50 13.39 14.13 .06 .29 6.64 7.55 
English-Only 38.39 34.46 16.51 12.31 .03 .13 1.45 .94 
Language-Mixed 41.36 35.76 23.38 13.84 2.03 2.81 7.85 8.15 
Total 37.69 35.57 17.76 13.42 .71 1.08 5.31 5.55 
Ve
rb
s 
Kannada-Only 19.53 19.21 6.51 7.79 .03 .13 1.64 1.24 
English-Only 18.31 21.02 9.99 6.33 .03 .03 .21 .61 
Language-Mixed 17.51 18.51 12.99 9.51 1.52 1.00 1.94 1.58 
Total 18.45 19.58 9.83 7.87 .53 .39 1.26 1.14 
Ad
jec
tiv
es 
Kannada-Only 10.81 10.33 2.73 5.33 .00 .03 1.15 .36 
English-Only 12.89 9.53 3.67 5.17 .00 .00 .42 .03 
Language-Mixed 12.03 10.71 4.53 6.81 .81 .71 1.55 .85 
Total 11.91 10.19 3.64 5.77 .27 .25 1.04 .41 
Co
nj
un
cti
on
s Kannada-Only 7.89 8.03 2.99 1.51 .00 .10 .33 .15 
English-Only 8.17 9.61 2.13 3.89 .00 .00 .39 .39 
Language Mixed 7.45 8.11 4.87 2.31 .61 .35 .36 .33 
Total 7.83 8.58 3.33 2.57 .20 .15 .36 .29 
Ad
ve
rb
s 
Kannada-Only 4.34 3.81 2.83 2.03 .00 .00 .12 .12 
English-Only 6.11 6.69 1.79 3.81 .00 .00 .18 .00 
Language-Mixed 6.02 5.78 3.31 3.93 .35 .23 .21 .03 
Total 5.49 5.42 2.64 3.25 .12 .08 .17 .05 
Pr
on
ou
ns
 Kannada-Only 4.81 4.97 3.01 2.31 .00 .00 .03 .00 
English-Only 6.09 2.23 2.13 3.71 .00 .00 .09 .18 
Language-Mixed 5.59 2.53 .71 2.51 .48 .26 .15 .30 
Total 5.49 3.24 1.95 2.84 .16 .09 .09 .16 
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Pr
ep
os
iti
on
s Kannada-Only 2.17 2.08 2.45 1.82 .00 .00 .12 .00 
English-Only 3.23 3.91 .93 1.81 .00 .00 .15 .00 
Language-Mixed 3.25 1.97 1.93 2.57 .48 .16 .12 .06 
Total 2.88 2.65 1.77 2.06 .16 .05 .13 .02 
De
ter
mi
ne
rs 
Kannada-Only 2.78 3.09 1.47 1.40 .00 .00 .00 .06 
English-Only 1.51 1.83 1.89 1.06 .00 .00 .09 .00 
Language-Mixed 1.72 .32 1.39 1.60 .39 .13 .06 .06 
Total 2.00 1.74 1.58 1.35 .13 .04 .05 .04 
 
Note: HC: Healthy Controls; PN: Personal Narratives; PD: Picture Description 
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Table 21b  
Percent of Each Word Class Produced and Mixed 
W
or
d 
Cl
as
s 
 Percent of Each Word Class 
Produced 
Percent of Each Word Class 
Mixed 
Conditions HC Aphasia HC Aphasia 
  PN PD PN PD PN PD PN PD 
No
un
s 
Kannada-Only 38.91 41.47 37.85 38.90 .18 .79 49.59 53.43 
English-Only 40.58 38.60 42.29 32.32 .08 .38 8.78 7.64 
Language-Mixed 43.57 42.48 44.02 32.13 4.91 7.86 33.58 58.89 
Total 41.09 40.81 41.78 34.27 1.88 3.04 29.90 41.36 
Ve
rb
s 
Kannada-Only 22.80 21.82 18.40 21.45 .15 .68 25.19 15.92 
English-Only 19.36 23.54 25.59 16.62 .16 .14 2.10 9.64 
Language-Mixed 18.45 21.99 24.46 22.08 8.68 5.40 14.93 16.61 
Total 20.11 22.46 23.12 20.10 2.87 1.99 12.82 14.49 
Ad
jec
tiv
es 
Kannada-Only 12.62 11.74 7.72 14.68 .00 .29 42.12 6.75 
English-Only 13.63 10.67 9.40 13.57 .00 .00 11.44 .58 
Language-Mixed 12.67 12.72 8.53 15.81 6.73 6.63 34.22 12.48 
Total 12.98 11.69 8.56 14.73 2.27 2.45 28.57 7.11 
Co
nj
un
cti
on
s Kannada-Only 9.21 9.12 8.45 4.16 .00 1.25 11.04 9.93 
English-Only 8.64 10.76 5.46 10.21 .00 .00 18.31 10.03 
Language-Mixed 7.85 9.63 9.17 5.36 8.19 4.32 7.39 14.29 
Total 8.54 9.84 7.83 6.56 2.55 1.75 10.81 11.28 
Ad
ve
rb
s 
Kannada-Only 5.07 4.33 8.00 5.59 .00 .00 4.24 5.91 
English-Only 6.46 7.49 4.59 10.00 .00 .00 10.06 .00 
Language Mixed 6.34 6.87 6.23 9.12 5.81 3.98 6.34 .76 
Total 5.98 6.22 6.21 8.30 2.19 1.48 6.44 1.54 
Pr
on
ou
ns
 Kannada-Only 5.62 5.65 8.51 6.36 .00 .00 1.00 .00 
English-Only 6.44 2.50 5.46 9.74 .00 .00 4.23 4.85 
Language Mixed 5.89 3.01 1.34 5.83 8.59 10.28 21.13 11.95 
Total 5.98 3.72 4.59 7.25 2.91 2.78 4.62 5.63 
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Pr
ep
os
iti
on
s Kannada-Only 2.53 2.36 6.92 5.01 .00 .00 4.90 .00 
English-Only 3.41 4.38 2.38 4.75 .00 .00 16.13 .00 
Language Mixed 3.42 2.34 3.63 5.97 14.77 8.12 6.22 2.33 
Total 3.14 3.04 4.16 5.26 5.56 1.89 7.34 .97 
De
ter
mi
ne
rs 
Kannada-Only 3.25 3.51 4.15 3.85 .00 .00 .00 4.29 
English-Only 1.60 2.05 4.84 2.78 .00 .00 4.76 .00 
Language Mixed 1.81 .38 2.62 3.71 22.67 40.63 4.32 3.75 
Total 2.18 2.00 3.72 3.45 6.50 2.30 3.16 2.96 
 
Note: HC: Healthy Controls; PN: Personal Narratives; PD: Picture Description 
  
 ! 141!
a. Nouns Mixed 
i. Percent Total Nouns Mixed: The means and standard deviations, and the repeated-
measures ANOVA of percent total nouns mixed at word level by the two participant 
groups during the two tasks are shown in Tables 22a and 22b. The percent total nouns 
mixed by the two participant groups in the three conditions and two tasks are presented in 
Figure 13.  
A repeated measures analysis of variance revealed a main effect of group, F(1, 
124) = 122.504; p < .001, in which individuals with aphasia mixed a higher percentage of 
total nouns than the healthy control participants. There was a main effect of task, F(1, 
124) = 236.894; p < .001, in which the participants mixed a higher percentage of total 
nouns in the personal narrative task than the picture description task. There was a main 
effect of condition, F(2, 248) = 17.744; p < .001, in which the healthy control participants 
mixed a higher percentage of total nouns in the language-mixed condition than the two 
monolingual conditions, and individuals with aphasia mixed a higher percentage of total 
nouns in the Kannada-only and language-mixed conditions in both tasks. The repeated 
measures ANOVA revealed a significant group × task, F(1, 124) = 126.051; p < .001, a 
condition × group, F(2, 248) = 4.566; p = .011, a condition × task, F(2, 248) = 20.270; p 
< .001, and a condition × group × task, F(2, 248) = 7.091; p < .001, interactions. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 22c. They indicated 
that a) the healthy control participants mixed a higher percentage of total nouns in the 
language-mixed condition than in the Kannada-only condition during the personal 
narrative (t = -3.270; p < .001) and the picture description (t = 1.107; p = .007) tasks; b) 
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the healthy control participants mixed a higher percentage of total nouns in the language-
mixed condition than in the English-only condition during the personal narrative (t = -
5.580; p < .001) and the picture description (t = .070; p = .005) tasks; c) individuals with 
aphasia mixed a higher percentage of total nouns in the Kannada-only condition than in 
the English-only condition during the personal narrative (t = 4.529; p < .001) and picture 
description (t = -.283; p < .001) tasks; and d) individuals with aphasia mixed a higher 
percentage of total nouns in the Kannada-only than in the English-only condition during 
the personal narrative (t = -3.940; p < .001) and picture description (t = 1.462; p = .008) 
tasks. 
A post-hoc independent t-test was conducted to test the percent total nouns that 
were mixed comparing the two groups (see Table 22d). The independent t-test indicated 
that a) individuals with aphasia mixed a higher percentage of total nouns in the Kannada-
only condition during both personal narrative (t = -11.53; p < .001) and picture 
description (t = -7.61; p < .001) tasks than the healthy control speakers; b) individuals 
with aphasia mixed a higher percentage of total nouns in the English-only condition 
during the personal narrative task than the healthy control speakers (t = -4.92; p < .001); 
c) individuals with aphasia mixed a higher percentage of total nouns in the language-
mixed condition during the personal narrative task than the healthy control speakers (t = -
5.68; p < .001) and; d) there is a trend towards significance in the picture description task 
in which the participants with aphasia mixed a higher percentage of total nouns in the 
English-only condition than the healthy control speakers (t = 1.82; p = .074). 
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Table 22a  
 
Percent Total Nouns Mixed: Means and Standard Deviations 
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN 6.25 24.59 4.34 1.71 9.36 1.56 29.39 31.65 4.74 
PD 18.12 51.70 3.03 10.93 38.45 1.55 55.30 40.82 1.50 
Total 12.18 42.30 3.68 6.32 30.06 1.55 42.35 39.09 3.12 
 
Aphasia 
PN 68.93 31.81 3.32 34.49 43.18 6.49 63.83 32.94 4.09 
PD 76.42 37.70 3.16 26.71 45.07 2.07 60.15 42.89 1.58 
Total 72.68 34.95 3.24 30.60 44.04 4.28 61.99 38.54 2.83 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 22b 
Percent Total Nouns Mixed: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 45486.161 1 45486.161 122.504 < .001 
Task 87959.519 1 87959.519 236.894 < .001 
Condition 13910.070 2 6955.035 17.744 < .001 
Group × Task 46803.232 1 46803.232 126.051 < .001 
Condition × Group 3571.262 2 1785.631 4.556 .011 
Condition × Task 15889.885 2 7944.943 20.270 < .001 
Condition × Group × Task 5558.841 2 2779.421 7.091 .001 
Error (Condition) 97205.454 248 391.957   
 
 
Figure 13 
 
Percent Total Nouns Mixed: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 22c 
Percent Total Nouns Mixed: Paired t-test 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only 4.53 1.00 31 .325 7.19 1.24 31 .223 
Kannada Only – 
Language Mixed -23.15 -3.27 31 .003 -37.18 1.11 31 .007 
English Only – 
Language Mixed -27.68 -5.58 31 < .001 -44.37 .07 31 .005 
 
 
A 
Kannada Only – 
English Only 34.44 4.53 31 < .001 49.71 -.28 31 < .001 
Kannada Only – 
Language Mixed 5.10 .84 31 .408 16.27 .47 31 .057 
English Only – 
Language Mixed -29.34 -3.94 31 < .001 -33.44 1.46 31 .008 
 
Note: HC: Healthy Control; A: Aphasia 
Table 22d 
Percent Total Nouns Mixed: Independent Samples t-test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -63.13 -11.53 62 < .001 -58.30 -7.61 62 < .001 
English-
Only HC - A -32.93 -4.92 62 < .001 -15.77 -1.82 62 .074 
Language 
Mixed HC - A -35.47 -5.68 62 < .001 -4.84 -.65 62 .514 
Note: HC: Healthy Control; A: Aphasia 
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ii. Percent Kannada Nouns Mixed into English Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of percent Kannada nouns 
mixed by the two participant groups during the two tasks are shown in Tables 23a and 
23b. The percent Kannada nouns mixed by the two participant groups in the three 
conditions and two tasks are presented in Figure 14.  
A repeated-measures analysis of variance revealed a main effect of group, F(1, 
124) = 40.729; p < .001, in which individuals with aphasia mixed a higher percentage of 
Kannada nouns than the healthy control participants. There was a main effect of 
condition, F(2, 248) = 16.642; p < .001, in which the participants with aphasia mixed a 
higher percentage of Kannada nouns in the English-only condition than the healthy 
control participants in both tasks. The repeated measures ANOVA also revealed a 
significant condition × group interaction, F(2, 248) = 20.026; p < .001. There was no 
significant main effect of task, nor interactions for group × task, condition × task, or 
condition × group × task. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 23c. They indicated 
that a) the healthy control participants mixed a higher percentage Kannada nouns in the 
language-mixed condition than in the Kannada-only condition during the personal 
narrative task (t = -2.259; p = .031); and b) individuals with aphasia mixed a higher 
percentage Kannada nouns in the Kannada-only condition than in the English-only 
condition during the picture description (t = -2.206; p = .035) task. 
A post-hoc independent t-test was conducted to test the percent of Kannada nouns 
that were mixed comparing the two groups. The independent t-test results are presented 
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in Table 23d. They indicated that a) individuals with aphasia mixed a higher percentage 
of Kannada nouns in the Kannada-only condition during personal narrative task (t = -
2.18; p = .032) than the healthy control speakers; and b) individuals with aphasia mixed a 
higher percentage of Kannada nouns in the English-only condition during personal 
narrative (t = -4.70; p < .001) and picture description (t = -3.50; p = .001) tasks than the 
healthy control speakers.  
 
Table 23a  
 
Percent Kannada Nouns Mixed into English Matrix Utterances: Means and Standard 
Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .00 .00 .00 1.62 8.83 1.56 1.59 3.99 .70 
PD 3.75 17.91 3.16 1.56 8.83 1.56 5.00 11.05 1.95 
Total 1.87 12.70 1.58 1.59 8.76 1.56 3.29 8.42 1.32 
 
Aphasia 
PN 3.63 9.38 1.65 2.25 35.73 6.31 2.23 6.00 1.06 
PD 8.53 12.91 2.28 2.30 35.81 6.33 6.13 11.07 1.95 
Total 6.08 11.46 1.96 2.28 35.70 6.32 4.18 9.05 1.50 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 23b 
Percent Kannada Nouns Mixed into English Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 10804.902 1 10804.902 40.729 < .001 
Task 173.683 1 173.683 .655 .420 
Condition 10513.560 2 5256.780 16.642 < .001 
Group × Task 99.901 1 99.901 .377 .541 
Condition × Group 12651.361 2 6325.680 20.026 < .001 
Condition × Task 1351.431 2 675.716 2.139 .120 
Condition × Group × Task 395.524 2 197.762 .626 .536 
Error (Condition) 78337.958 248 315.879   
 
Figure 14 
 
Percent Kannada Nouns Mixed into English Matrix Utterances: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 23c 
Percent Kannada Nouns Mixed into English Matrix Utterances: Paired t-test 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only -1.62 -1.04 31 .306 2.18 .61 31 .546 
Kannada Only – 
Language Mixed -1.59 -2.26 31 .031 -1.25 -.36 31 .717 
English Only – 
Language Mixed .03 .02 31 .984 -3.44 -1.32 31 .196 
 
 
A 
Kannada Only – 
English Only 1.37 4.42 31 .265 6.23 2.20 31 .035 
Kannada Only – 
Language Mixed 1.39 .68 31 .497 2.39 .72 31 .472 
English Only – 
Language Mixed .02 4.61 31 .879 -3.83 2.59 31 .314 
 
Note: HC: Healthy Control; A: Aphasia 
Table 23d 
Percent Kannada Nouns Mixed into English Matrix Utterances: Independent Samples t-
test 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada
-Only HC - A -3.63 -2.18 62 .032 -4.78 -1.22 62 .225 
English-
Only HC - A -30.61 -4.70 62 < .001 -22.84 -3.50 62 .001 
Languag
e Mixed HC - A -.64 -.50 62 .616 -1.13 -.41 62 .683 
Note: HC: Healthy Control; A: Aphasia 
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iii. Percent English Nouns Mixed into Kannada Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of percent English nouns mixed 
by the two participant groups during the two tasks are shown in Tables 24a and 24b. The 
percent English nouns mixed by the two participant groups in the three conditions and 
two tasks are presented in Figure 15.  
A repeated-measures analysis of variance revealed a main effect of group, F(1, 
124) = 95.078; p < .001, in which the individuals with aphasia mixed a higher percentage 
of English nouns than the healthy control participants. There was a main effect of task, 
F(1, 124) = 5.517; p = .020, in which the participants mixed a higher percentage of 
English nouns in the picture description condition than the personal narrative task. There 
was a main effect of condition, F(2, 248) = 116.123; p < .001, in which the healthy 
control participants mixed a higher percentage of English nouns in the language-mixed 
condition than the two monolingual conditions, and individuals with aphasia mixed a 
higher percentage of English nouns in the Kannada-only and language-mixed conditions 
than the English-only condition in both tasks. The repeated measures ANOVA revealed a 
group × task interaction, F(1, 124) = 9.074; p = .003, and a condition × group interaction, 
F(2, 248) = 46.154; p < .001. There was no significant condition × task nor condition × 
group × task interactions. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 24c. They indicated 
that a) the healthy control participants mixed a higher percentage of English nouns in the 
language-mixed condition than in the Kannada-only condition during both the personal 
narrative (t = -2.932; p = .006) and the picture description (t = -4.075; p < .001) tasks; b) 
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the healthy control participants also mixed a higher percentage of English nouns in the 
language-mixed condition than in the English-only condition during both the personal 
narrative (t = -5.718; p < .001) and the picture description (t = -5.505; p < .001) tasks; c) 
individuals with aphasia mixed a higher percentage of English nouns in the Kannada-only 
condition than in the English-only condition during both the personal narrative (t = 
15.297; p < .001) and the picture description (t = 13.946; p < .001) tasks; d) individuals 
with aphasia mixed a higher percentage of English nouns in the Kannada-only condition 
than in the language-mixed condition during the picture description task (t = 2.569; p = 
.015) and; e) individuals with aphasia mixed a higher percentage of English nouns in the 
language-mixed condition than in the English-only condition during both the personal 
narrative (t = -12.303; p < .001) and the picture description (t = -51.715; p < .001) tasks. 
A post-hoc independent t-test was conducted to test the percent of English nouns 
that mixed comparing the two groups. The independent t-test results are presented in 
Table 24d. They indicated that a) individuals with aphasia mixed a higher percentage of 
English nouns in the Kannada-only condition during personal narrative (t = -10.03; p < 
.001) and picture description (t = -7.22; p < .001) tasks than the healthy control speakers; 
and b) individuals with aphasia mixed a higher percentage of English nouns in the 
language-mixed condition during personal narrative task (t = -4.95; p < .001) than the 
healthy control speakers. 
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Table 24a  
 
Percent English Nouns Mixed into Kannada Matrix Utterances: Means and Standard 
Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN 6.25 24.59 4.34 .09 .53 .09 27.80 27.66 4.89 
PD 14.37 33.78 5.97 9.37 29.61 5.23 50.31 29.76 5.26 
Total 10.31 29.59 5.15 4.73 21.29 2.66 39.05 30.67 5.07 
 
Aphasia 
PN 65.30 22.42 3.96 32.23 7.44 1.31 61.59 26.94 4.76 
PD 67.89 24.78 4.38 24.40 9.26 1.63 54.02 31.81 5.62 
Total 66.59 23.48 4.17 28.32 8.33 1.47 57.80 29.49 5.19 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 24b 
Percent English Nouns Mixed into Kannada Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 56200.815 1 56200.815 95.078 < .001 
Task 3261.022 1 3261.022 5.517 .020 
Condition 142468.845 2 71234.422 116.123 < .001 
Group × Task 5363.653 1 5363.653 9.074 .003 
Condition × Group 56624.982 2 28312.491 46.154 < .001 
Condition × Task 135.945 2 67.972 .111 .895 
Condition × Group × Task 2801.436 2 1400.718 2.283 .104 
Error (Condition) 152133.026 248 613.440   
 
 
Figure 15 
 
Percent English Nouns Mixed into Kannada Matrix Utterances: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed   
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Table 24c 
Percent English Nouns Mixed into Kannada Matrix Utterances: Paired t-test 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only 6.15 1.41 31 .167 5.00 .59 31 .559 
Kannada Only – 
Language Mixed -21.55 -2.93 31 .006 -35.93 -4.07 31 < .001 
English Only – 
Language Mixed -27.71 -5.72 31 < .001 -40.93 -5.50 31 < .001 
 
 
A 
Kannada Only – 
English Only 33.06 15.29 31 < .001 43.48 13.94 31 < .001 
Kannada Only – 
Language Mixed 3.70 .65 31 .520 13.87 2.57 31 .015 
English Only – 
Language Mixed -29.36 -12.30 31 < .001 -29.61 -8.76 31 < .001 
 
Note: HC: Healthy Control; A: Aphasia 
Table 24d 
Percent English Nouns Mixed into Kannada Matrix Utterances: Independent Samples t-
test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -59.05 -10.03 62 < .001 -53.51 -7.22 62 < .001 
English-
Only HC - A -2.16 -1.63 62 .106 7.06 1.28 62 .202 
Language 
Mixed HC - A -33.79 -4.95 62 < .001 -3.71 -.48 62 .631 
Note: HC: Healthy Control; A: Aphasia 
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b. Verbs Mixed 
i. Percent Total Verbs Mixed: The means and standard deviations, and the repeated-
measures ANOVA of percent of total verbs mixed by the two participant groups during 
the two tasks are shown in Tables 25a and 25b. The percent of total verbs mixed by the 
two participant groups in the three conditions and two tasks are presented in Figure 16.  
A repeated measures analysis of variance revealed a main effect of group, F(1, 
124) = .203; p = .006, in which the individuals with aphasia mixed a higher percentage of 
total verbs than the healthy control participants. There was a main effect of condition, 
F(2, 248) = 9.397; p < .001, in which the healthy control participants mixed a higher 
percentage of total verbs in the language-mixed condition than the two monolingual 
conditions in both tasks. The repeated measures ANOVA revealed a significant condition 
× group, F(2, 248) = 3.567; p = .030, a condition × task, F(2, 248) = 19.499; p < .001, 
and a condition × group × task, F(2, 248) = 7.518; p < .001, interactions. There was no 
significant group × task interaction. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 25c. They indicated 
that a) the healthy control participants mixed a higher percentage of total verbs in the 
language-mixed condition than in the Kannada-only condition during the personal 
narrative (t = -4.221; p < .001) and the picture description (t = 1.100; p = .002) tasks; b) 
the healthy control participants mixed a higher percentage of total verbs in the language-
mixed condition than in the English-only condition during the personal narrative (t = -
5.208; p < .001) and the picture description (t = .282; p < .001) tasks; c) individuals with 
aphasia mixed a higher percentage of total verbs in the Kannada-only than in the English-
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only condition during the personal narrative task (t = 4.035; p < .001); d) individuals with 
aphasia mixed a higher percentage of total verbs in the language-mixed condition than in 
the English-only condition during the personal narrative task (t = -5.720; p < .001) and; e) 
there is a trend towards significance in the picture description task in which the 
participants with aphasia mixed a higher percentage of total verbs in the language-mixed 
condition than in the English-only condition (t = -1.749; p = .090). 
A post-hoc independent t-test was conducted to test the percent of total verbs that 
were mixed comparing the two groups. The independent t-test results are presented in 
Table 25d. They indicated that a) individuals with aphasia mixed a higher percentage of 
total verbs in the Kannada-only condition during personal narrative (t = -2.96; p = .004) 
and picture description (t = -3.89; p < .001) tasks than the healthy control speakers; b) 
individuals with aphasia mixed a higher percentage of total verbs in the English-only 
condition during the picture description task (t = -3.07; p = .003) than the healthy control 
speakers; c) the healthy control participants mixed a higher percentage of total verbs in 
the language-mixed condition during the personal narrative task (t = 2.09; p = .040) than 
the speakers with aphasia and; d) there is a trend towards significance in the picture 
description task in which the healthy control participants mixed a higher percentage of 
total verbs in the language-mixed condition than the speakers with aphasia (t = 1.88; p = 
.064). 
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Table 25a  
 
Percent Total Verbs Mixed: Means and Standard Deviations  
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN 3.12 17.67 3.12 1.56 8.83 1.56 28.24 31.94 4.75 
PD 2.50 11.33 3.39 1.56 8.83 3.16 20.25 23.85 2.09 
Total 2.81 16.06 3.25 1.56 12.50 2.36 24.24 28.70 3.42 
 
Aphasia 
PN 14.99 17.23 2.43 3.05 9.39 1.43 16.96 18.37 2.50 
PD 14.00 17.54 1.19 18.83 32.98 4.60 12.40 16.47 3.11 
Total 14.50 17.55 1.81 10.94 25.97 3.01 14.68 17.52 2.80 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 25b 
 
Percent Total Verbs Mixed: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group .940 1 .940 .203 .006 
Task 2470.106 1 2470.106 6.726 .365 
Condition 4624.324 2 2312.162 9.397 < .001 
Group × Task 53.568 1 53.568 .146 .703 
Condition × Group 1755.182 2 877.591 3.567 .030 
Condition × Task 9595.617 2 4797.808 19.499 < .001 
Condition × Group × Task 3699.474 2 1849.737 7.518 .001 
Error (Condition) 61021.234 248 246.053   
 
 
Figure 16 
 
Percent Total Verbs Mixed: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed   
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Table 25c 
Percent Total Verbs Mixed: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only 1.56 .44 31 .662 0.94 .89 31 .379 
Kannada Only – 
Language Mixed -25.12 -4.22 31 < .001 -17.75 1.10 31 .002 
English Only – 
Language Mixed -26.68 -5.21 31 < .001 -18.69 .28 31 < .001 
 
 
A 
Kannada Only – 
English Only 11.94 4.03 31 < .001 -4.83 -2.07 31 .460 
Kannada Only – 
Language Mixed -1.96 -.62 31 .539 1.60 -.51 31 .613 
English Only – 
Language Mixed -13.90 -5.72 31 < .001 6.43 1.75 31 .090 
 
Note: HC: Healthy Control; A: Aphasia 
 
Table 25d 
Percent Total Verbs Mixed: Independent Samples t-test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -11.73 -2.96 62 .004 -11.50 -3.89 62 < .001 
English-
Only HC - A -1.49 -.70 62 .484 -17.27 -3.07 62 .003 
Language 
Mixed HC - A 11.28 2.09 62 .040 7.85 1.88 62 .064 
Note: HC: Healthy Control; A: Aphasia 
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ii. Percent Kannada Verbs Mixed into English Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of percent of Kannada verbs 
mixed by the two participant groups during the two tasks are shown in Tables 26a and 
26b. The percent of Kannada verbs mixed the two participant groups in the three 
conditions and two tasks are presented in Figure 17.  
A repeated measures analysis of variance revealed a trend towards significance 
for the main effect of group, F(1, 124) = 12.108; p = .091, in which the speakers with 
aphasia mixed a higher percentage of Kannada verbs than the healthy control speakers. 
The test also revealed that there is no significant main effect of task, condition, nor 
interactions for group × task, condition × group, condition × task, or condition × group × 
task.  
Table 26a  
Percent Kannada Verbs Mixed into English Matrix Utterances: Means and Standard 
Deviations  
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .00 .00 .00 1.56 8.83 1.56 1.30 4.29 .76 
PD .62 3.53 .62 .00 .00 .00 1.78 6.21 1.10 
Total .31 2.50 .31 .78 6.25 .78 1.54 5.30 .93 
 
Aphasia 
PN 1.31 3.83 .67 0.52 6.45 1.14 1.04 4.51 .79 
PD 3.09 5.95 1.05 0.44 30.45 5.38 .83 3.19 .58 
Total 2.20 5.04 .86 0.48 23.25 3.26 .94 3.87 .68 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
 ! 161!
Table 26b 
Percent Kannada Verbs Mixed into English Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 1284.157 1 1284.157 12.108 .091 
Task 767.962 1 767.962 7.241 .128 
Condition 1630.533 2 815.266 8.433 .210 
Group × Task 852.862 1 852.862 8.042 .255 
Condition × Group 1841.146 2 920.573 9.522 .350 
Condition × Task 912.808 2 456.404 4.721 .237 
Condition × Group × Task 1588.245 2 794.122 8.214 .567 
Error (Condition) 23975.998 248 96.677   
 
 
Figure 17 
 
Percent Kannada Verbs Mixed into English Matrix Utterances: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed   
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iii. Percent English Verbs Mixed into Kannada Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of percent of English verbs 
mixed by the two participant groups during the two tasks are shown in Tables 27a and 
27b. The percent of English verbs mixed by the two participant groups in the three 
conditions and two tasks are presented in Figure 18.  
A repeated measures analysis of variance revealed a main effect of condition, F(2, 
248) = 54.748; p < .005, in which the healthy control participants mixed a higher 
percentage of English verbs in the language-mixed condition than the two monolingual 
conditions, and individuals with aphasia mixed a higher percentage of English verbs in 
the Kannada-only and language-mixed conditions than the English-only condition in both 
tasks. There was a main effect of group, F(1, 124) = 2.216; p = .009, in which individuals 
with aphasia mixed a higher percentage of English verbs than the healthy control 
participants. The repeated measures ANOVA also revealed a significant condition × 
group interaction, F(2, 248) = 15.323; p < .005. The test revealed a trend towards 
significance for the main effect of task, F(1, 124) = 3.344; p = .070) in which the 
participants mixed a higher percentage of English verbs in the personal narrative task 
than the picture description task. There was no significant interactions for group × task, 
condition × task, nor condition × group × task. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 27c. They indicated 
that a) the healthy control participants mixed a higher percentage of English verbs in the 
language-mixed condition than in the Kannada-only condition during both the personal 
narrative (t = -3.946; p < .001) and the picture description (t = -5.120; p < .001) tasks; b) 
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the healthy control participants mixed a higher percentage of English verbs in the 
language-mixed condition than in the English-only condition during both the personal 
narrative (t = -5.510; p < .001) and the picture description (t = -5.175; p < .001) tasks; c) 
individuals with aphasia mixed higher percentage of English verbs in the Kannada-only 
than in the English-only condition during both the personal narrative (t = 5.565; p < .001) 
and the picture description (t = 4.820; p < .001) tasks and; d) individuals with aphasia 
mixed higher percentage of English verbs in the language-mixed condition than in the 
English-only condition during both the personal narrative (t = -6.092; p < .001) and the 
picture description (t = -11.116; p < .001) tasks. 
A post-hoc independent t-test was conducted to test the percent of English verbs 
that were mixed comparing the two groups (see Table 27d). The independent t-test 
indicated that a) individuals with aphasia mixed a higher percentage of English verbs in 
the Kannada-only condition during personal narrative (t = -2.69; p = .009) and picture 
description (t = -3.65; p = .001) tasks than the healthy control speakers; b) the healthy 
control speakers mixed a higher percentage of English verbs in the language-mixed 
condition during the personal narrative task (t = 2.01; p = .048) than the speakers with 
aphasia and; c) there is a trend towards significance in the picture description task in 
which the healthy control speakers mixed a higher percentage of English verbs in the 
language-mixed condition than the speaker with aphasia (t =1.76; p = .082). 
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Table 27a  
 
Percent English Verbs Mixed into Kannada Matrix Utterances: Means and Standard 
Deviations  
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN 3.12 17.67 3.12 .00 .00 .00 26.94 27.65 4.88 
PD 1.87 7.80 1.37 1.56 8.83 1.56 18.46 17.64 3.11 
Total 2.50 13.56 2.24 .78 6.25 .78 22.70 23.40 3.99 
 
Aphasia 
PN 13.68 13.39 2.36 2.53 2.94 .50 15.91 13.86 2.45 
PD 10.91 11.59 2.04 18.38 2.52 .44 11.56 13.28 2.34 
Total 12.29 12.50 2.20 10.46 2.72 .47 13.74 13.64 2.39 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 27b 
 
Percent English Verbs Mixed into Kannada Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 3.043 1 3.043 2.216 .009 
Task 629.205 1 629.205 3.344 .070 
Condition 20154.950 2 10077.475 54.748 < .001 
Group × Task 2.442 1 2.442 .013 .909 
Condition × Group 5641.106 2 2820.553 15.323 < .001 
Condition × Task 834.370 2 417.185 2.266 .106 
Condition × Group × Task 172.903 2 86.452 .470 .626 
Error (Condition) 45649.221 248 184.069   
 
Figure 18 
 
Percent English Verbs Mixed into Kannada Matrix Utterances: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 27c 
Percent English Verbs Mixed into Kannada Matrix Utterances: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only 3.12 1.00 31 .325 .31 .14 31 .884 
Kannada Only – 
Language Mixed -23.81 -3.94 31 < .001 -16.59 -5.12 31 < .001 
English Only – 
Language Mixed -26.94 -5.51 31 < .001 -16.90 -5.17 31 < .001 
 
 
A 
Kannada Only – 
English Only 11.14 5.56 31 < .001 -7.48 4.82 31 < .001 
Kannada Only – 
Language Mixed -2.24 -.68 31 .499 -.65 -.22 31 .827 
English Only – 
Language Mixed -13.38 -6.09 31 < .001 6.82 4.52 31 < .001 
 
Note: HC: Healthy Control; A: Aphasia 
Table 27d 
Percent English Verbs Mixed into Kannada Matrix Utterances: Independent Samples t-
test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -10.55 -2.69 62 .009 -9.03 -3.65 62 .001 
English-
Only HC - A -.52 -1.00 62 .321 1.11 -.68 62 .495 
Language 
Mixed HC - A 11.02 2.01 62 .048 6.90 1.76 62 .082 
Note: HC: Healthy Control; A: Aphasia 
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c. Adjectives Mixed 
i. Percent Total Adjectives Mixed: The means and standard deviations, and the repeated-
measures ANOVA of percent of total adjectives mixed by the two participant groups 
during the two tasks are shown in Tables 28a and 28b. The percent of total adjectives 
mixed by the participants in the three conditions and two tasks are presented in Figure 19.  
A repeated measures analysis of variance revealed a significant main effect of 
group, F(1, 124) = 3.418; p = .006, in which the individuals with aphasia mixed a higher 
percentage of total adjectives than the healthy control participants. There was a 
significant main effect of task, F(1, 124) = 3.355; p = .009, in which the participants 
mixed a higher percentage of total adjectives in the personal narrative task than the 
picture description task. There was also a significant main effect of condition, F(2, 248) = 
4.476; p = .002, in which the healthy control participants mixed a higher percentage of 
total adjectives in the language-mixed condition than the two monolingual conditions in 
both tasks. The repeated measures ANOVA revealed a significant group × task, F(1, 124) 
= 7.650; p = .007, a condition × group, F(2, 248) = 5.047; p = .007, a condition × task, 
F(2, 248) = 8.463; p < .005, and a condition × group × task, F(2, 248) = 3.720; p = .026, 
interactions.  
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 28c. They indicated 
that a) the healthy control participants mixed a higher percentage of total adjectives in the 
language-mixed condition than in the Kannada-only condition during the personal 
narrative (t = -3.900; p < .005) and the picture description (t = -3.900; p < .005) tasks; b) 
the healthy control participants mixed a higher percentage of total adjectives in the 
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language-mixed condition than in the English-only condition during the personal 
narrative (t = 1.848; p = .028) and the picture description (t = .397; p = .047) tasks; c) 
individuals with aphasia mixed a higher percentage of total adjectives in the language-
mixed condition than in the English-only condition during the picture description task (t 
= 2.295; p = .029) and; d) there is a trend towards significance in the picture description 
task in which the healthy control participants mixed a higher percentage of total 
adjectives in the Kannada-only condition than in the English-only condition (t =1.806; p 
=.081). 
A post-hoc independent t-test was conducted to test the percent of total adjectives 
that were mixed comparing the two groups (see Table 28d). The independent t-test 
indicated that a) individuals with aphasia mixed a higher percentage of total adjectives in 
the Kannada-only condition during personal narrative (t = -5.16; p < .005) and picture 
description (t = -2.12; p = .037) tasks than the healthy control speakers; and b) 
individuals with aphasia mixed a higher percentage of total adjectives in the English-only 
condition during the personal narrative task (t = -2.83; p = .006) than the healthy control 
speakers. 
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Table 28a  
 
Percent Total Adjectives Mixed: Means and Standard Deviations 
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .00 .00 .00 .00 .00 .00 11.46 18.40 2.93 
PD 0.62 3.53 3.34 .00 .00 .00 10.21 16.14 1.42 
Total 0.31 2.50 1.67 .00 .00 0.00 10.84 17.71 2.17 
 
Aphasia 
PN 10.46 11.47 2.02 11.21 28.09 3.95 11.98 16.23 2.39 
PD 3.26 8.21 1.17 1.04 5.89 3.48 8.94 21.22 .36 
Total 6.86 11.55 1.59 6.12 20.91 3.71 10.46 18.87 1.37 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 28b 
 
Percent Total Adjectives Mixed: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 844.028 1 844.028 3.418 .006 
Task 828.541 1 828.541 3.355 .009 
Condition 128.177 2 64.089 .476 .002 
Group × Task 1889.134 1 1889.134 7.650 .007 
Condition × Group 1360.045 2 680.022 5.047 .007 
Condition × Task 2280.555 2 1140.278 8.463 < .001 
Condition × Group × Task 1002.537 2 501.269 3.720 .026 
Error (Condition) 33414.749 248 134.737   
 
Figure 19 
 
Percent Total Adjectives Mixed: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
 
 ! 171!
Table 28c 
Percent Total Adjectives Mixed: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .00 - 31 - .62 1.80 31 .081 
Kannada Only – 
Language Mixed -11.46 -3.90 31 < .001 -9.59 1.85 31 .028 
English Only – 
Language Mixed -11.46 -3.90 31 < .001 -10.22 .39 31 .047 
 
 
A 
Kannada Only – 
English Only -.74 -.19 31 .849 2.22 -2.29 31 .128 
Kannada Only – 
Language Mixed -1.52 -.79 31 .437 -5.68 .97 31 .340 
English Only – 
Language Mixed -.77 -.18 31 .856 -7.90 2.29 31 .029 
 
Note: HC: Healthy Control; A: Aphasia 
Table 28d 
Percent Total Adjectives Mixed: Independent Samples t-test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -10.46 -5.16 62 < .001 -2.63 -2.12 62 .037 
English-
Only HC - A -11.21 -2.83 62 .006 -1.04 -1.00 62 .321 
Language 
Mixed HC - A -.52 -.13 62 .891 1.27 .31 62 .754 
Note: HC: Healthy Control; A: Aphasia 
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ii. Percent Kannada Adjectives Mixed into English Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of percent of Kannada 
adjectives mixed by the two participant groups during the two elicitation tasks are shown 
in Tables 29a and 29b. The percent of Kannada adjectives mixed by the participants in 
the three conditions and two tasks are presented in Figure 20.  
A repeated measures analysis of variance revealed a trend towards significance 
for the – a) main effect of group, F(1, 124) = 8.425; p = .084, in which the individuals 
with aphasia mixed a higher percentage of Kannada adjectives than the healthy control 
speakers and; b) main effect of task, F(1, 124) = 3.298; p = .072, in which the 
participants mixed a higher percentage of Kannada adjectives in the picture description 
task than the personal narrative task. The test also revealed no significant main effect of 
condition, nor two- and three-way interactions.  
Table 29a  
Percent Kannada Adjectives Mixed into English Matrix Utterances: Means and Standard 
Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
HC 
PN .00 .00 .00 .00 .00 .00 .44 1.77 .31 
PD .00 .00 .00 .00 .00 .00 1.04 4.61 .82 
Total .00 .00 .00 .00 .00 .00 .74 3.47 .56 
 
Aphasia 
PN .00 .00 .00 1.38 21.94 3.87 .92 2.98 .53 
PD .81 2.23 .39 .00 5.89 1.04 .82 2.69 .49 
Total .40 1.62 .19 .69 16.54 2.45 .87 2.81 .51 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 29b 
 
Percent Kannada Adjectives Mixed into English Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 380.535 1 380.535 8.425 .084 
Task 148.970 1 148.970 3.298 .072 
Condition 440.314 2 220.157 4.619 .111 
Group × Task 199.993 1 199.993 4.428 .237 
Condition × Group 570.234 2 285.117 5.981 .103 
Condition × Task 475.671 2 237.836 4.990 .218 
Condition × Group × Task 426.468 2 213.234 4.473 .312 
Error (Condition) 11821.340 248 47.667   
 
Figure 20 
 
Percent Kannada Adjectives Mixed into English Matrix Utterances: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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iii. Percent English Adjectives Mixed into Kannada Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of percent of English adjectives 
mixed by the two participant groups during the two tasks are shown in Tables 30a and 
30b. The total percent English adjectives mixed by the participants in the three conditions 
and two tasks are presented in Figure 21.  
A repeated measures analysis of variance revealed a main effect of task, F(1, 124) 
= 4.313; p = .040, in which the participants mixed a higher percentage of English 
adjectives in the personal narrative task than the picture description task. There was a 
main effect of condition, F(2, 248) = 34.804; p < .005, in which the healthy control 
participants mixed a higher percent of English adjectives in the language-mixed condition 
than the two monolingual conditions in both tasks. The repeated measures ANOVA 
revealed a main effect of group, F(1, 124) = 3.755; p = .045, in which the individuals 
with aphasia mixed a higher percent of English verbs than the healthy control group. The 
repeated measures ANOVA also revealed a significant condition × group interaction, 
F(2, 248) = 4.653; p = .010. The test also revealed a trend towards significance in the 
group × task interaction, F(1, 124) = 2.909; p = .091. There was no significant condition 
× task interaction, nor condition × group × task interaction. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 30c. They indicated 
that a) the healthy control participants mixed a higher percentage of English adjectives in 
the language-mixed condition than in the Kannada-only condition during both the 
personal narrative (t = -3.745; p = .001) and the picture description (t = -4.524; p < .005) 
tasks; b) the healthy control participants mixed a higher percentage of English adjectives 
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in the language-mixed condition than in the English-only condition during both the 
personal narrative (t = -3.745; p = .001) and the picture description (t = -4.501; p < .005) 
tasks; and c) individuals with aphasia mixed a higher percentage of English adjectives in 
the language-mixed condition than in the English-only condition during the picture 
description task (t = -2.476; p = .019). 
A post-hoc independent t-test was conducted to test the percent of English 
adjectives that were mixed comparing the two groups (see Table 30d). The independent t-
test indicated that individuals with aphasia mixed a higher percentage of English 
adjectives in the Kannada-only condition during personal narrative task (t = -5.16; p < 
.005) than the healthy control speakers. 
Table 30a  
 
Percent English Adjectives Mixed into Kannada Matrix Utterances: Means and Standard 
Deviations 
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
 
HC 
PN .00 .00 .00 .00 .00 .00 11.01 16.63 2.94 
PD .62 3.53 .62 .00 .00 .00 9.17 11.53 2.03 
Total .31 2.50 .31 .00 .00 .00 10.09 14.23 2.48 
 
Aphasia 
PN 10.46 11.47 2.02 9.82 6.15 1.08 11.06 13.25 2.34 
PD 2.44 5.97 1.05 1.04 .00 .00 8.11 18.53 3.27 
Total 6.45 9.93 1.53 5.43 3.75 .54 9.58 16.05 2.80 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 30b 
 
Percent English Adjectives Mixed into Kannada Matrix Utterances: Repeated Measures 
ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 427.340 1 427.340 3.755 .045 
Task 490.809 1 490.809 4.313 .040 
Condition 6019.101 2 3009.551 34.804 < .001 
Group × Task 331.062 1 331.062 2.909 .091 
Condition × Group 804.734 2 402.367 4.653 .010 
Condition × Task 145.022 2 72.511 .839 .434 
Condition × Group × Task 291.837 2 145.918 1.687 .187 
Error (Condition) 21444.787 248 86.471   
 
Figure 21 
 
Percent English Adjectives Mixed into Kannada Matrix Utterances: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 30c 
Percent English Adjectives Mixed into Kannada Matrix Utterances: Paired t-test 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .00 - 31 - .62 1.00 31 .325 
Kannada Only – 
Language Mixed -11.01 -3.74 31 .001 -8.55 -4.52 31 < .001 
English Only – 
Language Mixed -11.01 -3.74 31 .001 -9.18 -4.50 31 < .001 
 
 
A 
Kannada Only – 
English Only .64 4.11 31 .290 1.41 2.31 31 .317 
Kannada Only – 
Language Mixed -.59 -.31 31 .756 -5.66 -1.62 31 .114 
English Only – 
Language Mixed -1.23 -3.67 31 .357 -7.07 -2.47 31 .019 
 
Note: HC: Healthy Control; A: Aphasia 
Table 30d 
Percent English Adjectives Mixed into Kannada Matrix Utterances: Independent Samples 
t-test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -10.46 -5.16 62 < .001 -1.82 -1.48 62 .142 
English-
Only HC - A -1.38 -1.27 62 .206 -1.04 -1.62 62 .562 
Language 
Mixed HC - A -.04 -.01 62 .990 1.06 .27 62 .783 
Note: HC: Healthy Control; A: Aphasia 
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d. Conjunctions Mixed 
i. Percent Total Conjunctions Mixed: The means and standard deviations, and the 
repeated-measures ANOVA of percent of total conjunctions mixed by the two participant 
groups during the two elicitation tasks are shown in Tables 31a and 31b. The percent of 
total conjunctions mixed by the participant groups in the three conditions and two tasks 
are presented in Figure 22.  
A repeated measures analysis of variance revealed a significant condition × group 
two-way interaction, F(2, 248) = 8.268; p < .005. There was no significant main effect of 
group, task, condition, nor interactions for group × task, condition × task, or condition × 
group × task. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-test results are presented in Table 31c. They indicated 
that a) the healthy control participants mixed a higher percent of total conjunctions in the 
language-mixed condition than in the Kannada-only (t = -3.569; p < .005) and the 
English only (t = -3.569; p < .005) conditions during the personal narrative task; b) 
individuals with aphasia mixed a higher percent of total conjunctions in the English-only 
condition than in the Kannada-only condition in the picture description task (t = -1.322; p 
= .049); c) there is a trend towards significance in the picture description task in which 
the speakers with aphasia mixed a higher percentage of total conjunctions in the English-
only condition than in the Kannada-only condition (t = -1.839; p = .076)  and; d) there is 
a trend towards significance in which the speakers with aphasia mixed a higher 
percentage of total conjunctions in the English-only condition during the personal 
narrative (t = 1.995; p = .055) and the picture description (t = 1.627; p = .052) tasks.  
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A post-hoc independent t-test was conducted to test the percent of total 
conjunctions that were mixed comparing the two groups (see Table 31d). The 
independent t-test indicated that a) individuals with aphasia mixed a higher percentage of 
total conjunctions in the Kannada-only condition during personal narrative task (t = -
2.57; p = .013) than the healthy control speakers; b) individuals with aphasia mixed a 
higher percentage of total conjunctions than the healthy control speakers in the English-
only condition during the personal narrative (t = -2.49; p = .015) and the picture 
description (t = -2.73; p = .008) tasks; and c) the healthy control speakers mixed a higher 
percentage of total conjunctions than the speakers with aphasia in the language-mixed 
condition during the personal narrative task (t = 2.33; p = .023). 
Table 31a  
Percent Total Conjunctions Mixed: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
 
HC 
PN .00 .00 .00 .00 .00 .00 6.67 13.24 1.94 
PD 3.75 21.21 2.73 .00 .00 .00 5.05 9.76 1.22 
Total 1.87 10.60 1.36 .00 .00 .00 5.86 11.90 1.58 
 
Aphasia 
PN 2.29 5.04 .89 9.25 28.48 3.70 1.44 4.20 .72 
PD 1.36 4.87 1.68 11.50 26.86 3.99 3.92 13.72 1.06 
Total 1.82 4.95 1.28 10.37 28.20 3.84 2.68 10.14 .89 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 31b 
 
Percent Total Conjunctions Mixed: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 122.977 1 122.977 .773 .381 
Task 126.406 1 126.406 .795 .374 
Condition 335.952 2 167.976 1.410 .246 
Group × Task 116.882 1 116.882 .735 .393 
Condition × Group 1969.354 2 984.677 8.268  < .001 
Condition × Task 502.537 2 251.268 2.110 .123 
Condition × Group × Task 359.627 2 179.813 1.510 .223 
Error (Condition) 29536.649 248 119.099   
 
Figure 22 
 
Percent Total Conjunctions Mixed: Means  
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 31c 
 
Percent Total Conjunctions Mixed: Paired t-test 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .00 - 31 - 3.75 1.57 31 .125 
Kannada Only – 
Language Mixed -6.67 -3.57 31 .001 -1.30 1.16 31 .254 
English Only – 
Language Mixed -6.67 -3.57 31 .001 -5.05 -.31 31 .761 
 
 
A 
Kannada Only – 
English Only -6.96 -1.84 31 .076 -10.14 -1.32 31 .049 
Kannada Only – 
Language Mixed .20 .19 31 .847 -2.56 .62 31 .540 
English Only – 
Language Mixed 7.16 1.99 31 .055 7.58 1.62 31 .052 
 
Note: HC: Healthy Control; A: Aphasia 
Table 31d 
Percent Total Conjunctions Mixed: Independent Samples t-test 
 
 Personal Narratives Picture Description 
 Mean 
Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -2.29 -2.57 62 .013 2.38 .73 62 .462 
English-
Only HC - A -9.25 -2.49 62 .015 -11.50 -2.73 62 .008 
Language 
Mixed HC - A 4.84 2.33 62 .023 1.12 .40 62 .684 
 
Note: HC: Healthy Control; A: Aphasia 
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ii. Percent Kannada Conjunctions Mixed into English Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of percent of Kannada 
conjunctions mixed by the two participant groups during the two elicitation tasks are 
shown in Tables 32a and 32b. The total percent of Kannada conjunctions mixed by the 
participants in the three conditions and two tasks are presented in Figure 23.  
A repeated measures analysis of variance revealed no significant main effect of 
group, task, condition, nor interactions for group × task, condition × group, condition × 
task, or condition × group × task.  
Table 32a  
 
Percent Kannada Conjunctions Mixed into English Matrix Utterances: Means and 
Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
 
HC 
PN .00 .00 .00 .00 .00 .00 .52 2.09 .37 
PD .62 3.53 .62 .00 .00 .00 .00 .00 .00 
Total .31 2.50 .31 .00 .00 .00 .26 1.49 .18 
 
Aphasia 
PN .00 .00 .00 1.56 19.64 3.47 .07 .43 .07 
PD .31 1.76 .31 0.83 23.56 4.16 .38 1.60 .28 
Total .15 1.25 .15 1.19 21.57 3.81 .22 1.17 .17 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 32b 
Percent Kannada Conjunctions Mixed into English Matrix Utterances: Repeated 
Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 862.475 1 862.475 .564 .461 
Task 36.501 1 36.501 .447 .505 
Condition 1615.290 2 807.645 1.134 .488 
Group × Task 32.506 1 32.506 .398 .529 
Condition × Group 1835.236 2 917.618 11.514 .110 
Condition × Task 41.885 2 20.942 .263 .769 
Condition × Group × Task 44.703 2 22.351 .280 .756 
Error (Condition) 19765.142 248 79.698   
 
Figure 23 
 
Percent Kannada Conjunctions Mixed into English Matrix Utterances: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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iii. Percent English Conjunctions Mixed into Kannada Matrix Utterances: The means and 
standard deviations, and the repeated-measures ANOVA of percent English conjunctions 
mixed by the participant groups during the two tasks are shown in Tables 33a and 33b. 
The total percent English conjunctions mixed by the participants in the three conditions 
and two tasks are presented in Figure 24.  
A repeated measures analysis of variance revealed a main effect of group, F(1, 
124) = 3.385; p = .003, in which the individuals with aphasia mixed a higher percentage 
of English conjunctions than the healthy control group. The test revealed a trend towards 
significance in the condition × group interaction, F(2, 248) = 2.934; p = .055. There was 
no significant main effect, main effect of task, nor interactions for group × task, condition 
× task, or condition × group × task. 
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Table 33a  
 
Percent English Conjunctions Mixed into Kannada Matrix Utterances: Means and 
Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
 
HC 
PN .00 .00 .00 .00 .00 .00 6.15 11.15 1.97 
PD 3.12 17.67 3.12 .00 .00 .00 5.05 9.76 1.72 
Total 1.56 12.50 1.56 .00 .00 .00 5.60 10.41 1.84 
 
Aphasia 
PN 2.29 5.04 .89 7.69 8.83 1.56 1.37 3.77 .66 
PD 1.05 3.10 .55 10.66 3.30 .58 3.54 12.12 2.14 
Total 1.67 4.20 .72 9.18 6.62 1.07 2.46 8.97 1.4 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 33b 
 
Percent English Conjunctions Mixed into Kannada Matrix Utterances: Repeated 
Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 35.818 1 35.818 3.385 .003 
Task 13.291 1 13.291 .143 .706 
Condition 95.203 2 97.601 1.140 .183 
Group × Task 8.800 1 8.800 .095 .759 
Condition × Group 326.747 2 163.373 2.934 .055 
Condition × Task 28.524 2 14.262 .256 .774 
Condition × Group × Task 233.867 2 116.933 2.100 .125 
Error (Condition) 13809.808 248 55.685   
 
Figure 24 
 
Percent English Conjunctions Mixed into Kannada Matrix Utterances: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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D. Percent Borrowed Words: The means and standard deviations, and the repeated-
measures ANOVA of percent of borrowed words produced by the two participant groups 
during the two tasks are shown in Tables 34a and 34b. The percent of borrowed words 
produced by the two participant groups in the three conditions and two tasks are 
presented in Figure 25.  
A repeated-measures analysis of variance revealed a main effect of condition, 
F(2, 248) = 3.528; p = .0031, in which the healthy control participants borrowed a higher 
percentage of words in the language-mixed condition than the two monolingual 
conditions, and individuals with aphasia borrowed a higher percentage of words in the 
Kannada-only and language-mixed conditions than the English-only condition in both 
tasks. The repeated measure ANOVA also revealed a significant condition × group 
interaction, F(2, 248) = 5.667; p = .004, and a condition × task interaction, F(2, 248) = 
5.351; p = .005. There was a trend towards significance for the condition × group × task 
interaction, F(2, 248) = 2.573; p = .078. There was no main effect of group, main effect 
of task, or group × task interaction. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons. The paired t-tests results are presented in Tables 34c. They 
indicated that a) the healthy control participants (t = -3.293; p < .001) and individuals 
with aphasia (t = 2.369; p = .024) borrowed a higher percentage of words in the 
language-mixed condition than in the Kannada-only condition during the personal 
narrative task; b) individuals with aphasia borrowed a higher percentage of words in the 
language-mixed condition than in the English-only condition in the personal narrative 
task (t = -12.44; p < .001); c) individuals with aphasia borrowed a higher percentage of 
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words in the Kannada-only condition than in the English-only condition during the 
personal narrative (t = 3.117; p < .001) and picture description (t = 1.251; p = .002) tasks. 
A post-hoc independent t-test was conducted to test the percent of words that 
were borrowed comparing the two groups (see Table 34d). They indicated that a) 
individuals with aphasia produced a higher percentage of borrowed words in the 
Kannada-only condition during both personal narrative (t = -6.58; p < .001) and picture 
description (t = -3.83; p < .001) tasks than the healthy control speakers, b) individuals 
with aphasia produced a higher percentage of borrowed words in the English-only 
condition during both personal narrative (t = -3.11; p = .003) and picture description (t = -
5.09; p < .001) tasks than the healthy control speakers, c) individuals with aphasia 
produced a higher percentage of borrowed words in the language-mixed condition during 
the picture description task than the healthy control speakers (t = -3.28; p = .002), and d) 
the healthy control speakers produced a higher percentage of borrowed words in the 
language-mixed condition during the personal narrative task than individuals with 
aphasia (t = 2.59; p = .012). 
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Table 34a  
 
Percent Borrowed Word: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
 
HC 
PN .38 1.10 .19 .12 .30 .05 11.44 18.85 3.33 
PD .55 1.03 .18 4.19 11.94 2.11 3.67 7.47 1.32 
Total .47 1.06 .18 2.15 8.63 1.08 7.56 14.75 2.32 
 
Aphasia 
PN 4.71 3.55 .62 2.10 3.58 .63 2.67 3.02 .53 
PD 7.26 3.07 .54 2.76 20.16 3.56 3.77 13.93 2.46 
Total 5.99 3.43 .58 2.43 14.60 2.09 3.22 10.01 1.49 
 
Note:  PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 34b 
 
Percent Borrowed Words: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 22.581 1 22.581 .222 .638 
Task 1.642 1 1.642 .016 .899 
Condition 700.607 2 350.303 3.528 .031 
Group × Task 163.385 1 163.385 1.605 .208 
Condition × Group 1125.388 2 562.694 5.667 .004 
Condition × Task 1062.647 2 531.324 5.351 .005 
Condition × Group × Task 510.890 2 255.445 2.573 .078 
Error (Condition) 24625.230 248 99.295   
 
Figure 25 
 
Percent Borrowed Words: Means 
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 34c 
Percent Borrowed Words: Paired t-test 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only .26 1.28 31 .209 -3.63 -1.75 31 .090 
Kannada Only – 
Language Mixed -11.06 -3.29 31 .002 -3.12 -2.38 31 .099 
English Only – 
Language Mixed -11.32 -3.41 31 .002 .52 .23 31 .816 
 
 
A 
Kannada Only – 
English Only 2.61 3.12 31 .004 4.50 1.25 31 .002 
Kannada Only – 
Language Mixed 2.04 2.37 31 .024 -1.01 -.40 31 .690 
English Only – 
Language Mixed -.57 -.61 31 .549 3.49 .78 31 .437 
 
 
Note: HC: Healthy Controls; A: Aphasia 
 
 
Table 34d 
Percent Borrowed Words: Independent Samples t-test 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -4.32 -6.58 62 p < .001 -2.20 -3.83 62 p < .001 
English-
Only HC - A -1.98 -3.11 62 .003 -3.23 -5.09 62 p < .001 
Language 
Mixed HC - A 8.77 2.59 62 .012 -1.60 -3.28 62 .002 
Note: HC: Healthy Controls; A: Aphasia 
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4.3. Dysfluency Measures 
 
 We measured four dysfluency types in healthy control and speakers with aphasia: 
inappropriate silent pauses, non-words, audible pauses, and repetitions. We controlled for 
the discourse length by dividing the number of dysfluencies produced by number of 
words produced and by multiplying it by 100. 
 
A. Number of Inappropriate Silent Pauses: The means and standard deviations, and the 
repeated-measures ANOVA of number of inappropriate silent pauses produced by the 
two participant groups during the two tasks are shown in Tables 35a and 35b. The 
number of inappropriate silent pauses produced by the two participant groups in the three 
conditions and two tasks are presented in Figure 26.  
A repeated measures analysis of variance revealed a significant main effect of 
group, F(1, 124) = 86.372; p < .001, in which individuals with aphasia produced more 
inappropriate silent pauses than the healthy control participants. There was a main effect 
of condition, F(2, 248) = 5.825; p = .018, in which the participants produced more 
inappropriate pauses in the language-mixed conditions than the two monolingual 
conditions. There was group × task, F(1, 124) = 4.761; p = .034, and condition × group, 
F(2, 248) = 4.027; p = .044, interactions. There was no main effect of task, condition × 
task interaction, or condition × group × task interaction. 
The results were further analyzed using paired and independent t-tests to make 
post-hoc comparisons (see Table 35c). The paired t-test indicated that individuals with 
aphasia produced more inappropriate silent pauses in the Kannada-only condition than in 
the English-only condition in the personal narrative task (t = 1.94; p = .041). The paired t-
test also indicated a trend towards significance in which the individuals with aphasia 
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produced more inappropriate pauses in the Kannada-only condition than the language-
mixed condition in the personal narrative task (t = 1.90; p = .067). 
A post-hoc independent t-test was conducted to assess the difference in the 
number of inappropriate silent pauses that were produced comparing the two groups (see 
Table 35d). They indicated that – a) individuals with aphasia produced more 
inappropriate pauses in the Kannada-only (t = -6.48; p < .001), English-only (t = -4.18; p 
= .012), and the language-mixed (t = -5.83; p = .003) conditions in the personal narrative 
task; and b) individuals with aphasia produced more inappropriate pauses in the 
Kannada-only (t = -3.14; p = .037), English-only (t = -4.82; p = .016) and the language-
mixed (t = -4.99; p = .010) conditions in the picture description task. 
Table 35a  
Number of Inappropriate Silent Pauses: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
 
HC 
PN .17 .73 .09 .20 .40 .07 .34 .52 .09 
PD .62 1.27 .11 .24 .48 .08 .36 .59 .09 
Total .39 1.00 .10 .22 .44 .07 .35 .55 .09 
 
Aphasia 
PN 8.64 2.84 .41 7.04 3.37 .43 7.41 3.99 .70 
PD 6.25 1.84 .27 5.88 2.83 .40 6.03 1.86 .09 
Total 7.44 2.34 .33 6.46 3.10 .41 6.72 3.16 .39 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 35b 
 
Number of Inappropriate Silent Pauses: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 637.721 1 637.721 86.372 < .001 
Task 18.107 1 18.107 2.261 .291 
Condition 17.297 2 8.648 5.825 .018 
Group × Task 38.572 1 38.572 4.761 .034 
Condition × Group 18.477 2 9.238 4.027 .044 
Condition × Task 3.046 2 1.523 2.782 .231 
Condition × Group × Task 2.476 2 1.238 1.092 .381 
Error (Condition) 357.472 248 1.441   
 
Figure 26 
 
Number of Inappropriate Silent Pauses: Means 
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 35c 
 
Number of Inappropriate Silent Pauses: Paired t-test 
 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only -.03 -1.52 31 .132 .38 .67 31 .351 
Kannada Only – 
Language Mixed -.17 -.26 31 .791 .26 2.90 31 .154 
English Only – 
Language Mixed -.14 -1.55 31 .125 -.12 -.46 31 .355 
 
 
A 
Kannada Only – 
English Only 1.60 1.94 31 .041 .37 .94 31 .317 
Kannada Only – 
Language Mixed 1.23 1.90 31 .067 .22 .82 31 .348 
English Only – 
Language Mixed -.37 -.58 31 .281 -.15 -.40 31 .391 
 
Note: HC: Healthy Control; A: Aphasia 
Table 35d 
Number of Inappropriate Silent Pauses: Independent Samples t-test 
 
 Personal Narratives Picture Description 
  Mean Difference t df 
Sig  
(2-tailed) 
Mean 
Difference t df 
Sig  
(2-tailed) 
Kannada-
Only HC - A -8.47 -6.48 62 < .001 -5.63 -3.14 62 .037 
English-
Only HC - A -6.84 -4.18 62 .012 -5.64 -4.82 62 .016 
Language 
Mixed HC - A -7.07 -5.83 62 .003 -5.67 -4.99 62 .010 
Note: HC: Healthy Control; A: Aphasia 
 ! 196!
B. Number of Non-words: The means and standard deviations, and the repeated-measures 
ANOVA of number of non-words produced by the two participant groups during the two 
tasks are shown in Tables 36a and 36b. The number of non-words produced by the two 
participant groups in the three conditions and two tasks are presented in Figure 27.  
A repeated measures analysis of variance revealed a significant main effect of 
group, F(1, 124) = 83.091; p = .014, in which individuals with aphasia produced more 
non-words than the healthy control participants. There was no significant main effect of 
condition, task, nor interactions for group × task, condition × group, condition × task, or 
condition × group × task. 
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Table 36a  
 
Number of Non-words: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
 
HC 
PN .36 .60 .10 .79 1.77 .31 .62 .88 .15 
PD .79 .54 .09 .36 .56 .08 .70 .86 .10 
Total .57 .57 .09 .57 1.32 .19 .66 .86 .12 
 
Aphasia 
PN 6.67 1.78 .31 5.25 2.18 .38 4.72 2.25 .39 
PD 6.47 2.09 .39 6.22 2.50 .40 6.17 1.92 .32 
Total 6.57 1.92 .35 5.73 2.33 .39 5.44 2.08 .35 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
  
 ! 198!
Table 36b 
 
Number of Non-words: Repeated measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 389.074 1 389.074 83.091 .014 
Task 103.498 1 103.498 1.747 .991 
Condition 41.382 2 20.691 1.914 .201 
Group × Task 20.331 1 20.331 1.388 .617 
Condition × Group 15.929 2 7.964 1.024 .283 
Condition × Task 2.093 2 1.046 .100 .873 
Condition × Group × Task 1.983 2 .991 .922 .312 
Error (Condition) 314.928 248 1.269   
 
Figure 27 
Number of Non-Words: Means 
 
Error bars represent standard deviation 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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C. Number of Audible Pauses: The means and standard deviations, and the repeated-
measures ANOVA of number of audible pauses produced by the two participant groups 
during the two tasks are shown in Tables 37a and 37b. The number of audible pauses 
produced by the two participant groups in the three conditions and two tasks are 
presented in Figure 28.  
A repeated measures analysis of variance revealed a significant main effect of 
group, F(1, 124) = 88.736; p < .001, in which individuals with aphasia produced more 
audible pauses than the healthy control participants. There was a main effect of condition, 
F(2, 248) = 18.110; p = .031, in which the participants with aphasia produced more 
audible pauses in the two monolingual conditions than the language-mixed condition in 
the personal narrative task. There was a significant group × task two-way interaction, 
F(1, 124) = 2.281; p = .049. There was no significant main effect of task, nor interactions 
for condition × group, condition × task, or condition × group × task. 
The results were further analyzed using paired t-tests to make post-hoc 
comparisons (see Table 37c). They indicated that the individuals with aphasia produced 
more audible pauses in the Kannada-only (t = 3.89; p = .036) and English-only (t = 2.71; 
p = .041) conditions than in the language-mixed condition during the personal narrative 
task. The paired t-test also indicated a trend towards significance in the Kannada-only 
condition than in the English-only condition (t = 1.89; p = .059) in the picture description 
task.  
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Table 37a  
 
Number of Audible Pauses: Means and Standard Deviations 
 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
 
HC 
PN 2.17 2.20 .38 1.82 2.21 .39 2.92 3.01 .53 
PD 2.39 2.31 2.74 3.58 3.19 1.64 4.13 2.58 3.35 
Total 2.28 2.24 1.56 2.70 2.82 1.01 3.52 2.80 1.94 
 
Aphasia 
PN 18.14 4.61 .63 17.05 4.33 .53 12.08 4.89 .68 
PD 20.20 5.69 2.83 16.98 5.01 2.77 18.15 5.63 1.08 
Total 19.17 5.15 1.73 17.01 4.67 1.65 15.11 5.26 .88 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 37b 
 
Number of Audible Pauses: Repeated Measures ANOVA 
 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 1983.847 1 1983.847 88.736  < .001 
Task 68.391 1 68.391 7.831 .218 
Condition 80.881 2 40.440 13.110 .031 
Group × Task 11.939 1 11.939 2.281 .049 
Condition × Group 21.274 2 10.637 4.197 .291 
Condition × Task 3.121 2 1.560 .421 .712 
Condition × Group × Task 32.366 2 16.183 1.281 .109 
Error (Condition) 1472.039 248 5.935   
 
 
Figure 28 
 
Number of Audible Pauses: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Table 37c 
 
Number of Audible Pauses: Paired t-test 
 
 
Paired Samples t-test 
 Personal Narratives Picture Description 
 Paired 
Differences 
Mean 
Difference t df 
Sig 
(2-tailed) 
Mean 
Difference t df 
Sig 
(2-tailed) 
 
 
 
HC 
Kannada Only – 
English Only .35 .28 31 .816 -1.19 -.29 31 .735 
Kannada Only – 
Language Mixed -.75 -.63 31 .211 -1.74 -.42 31 .377 
English Only – 
Language Mixed -1.10 -1.81 31 .128 -2.54 -1.55 31 .172 
 
 
 
A 
Kannada Only – 
English Only 1.09 -.133 31 .219 3.22 1.89 31 .059 
Kannada Only – 
Language Mixed 6.06 3.89 31 .036 2.05 1.14 31 .192 
English Only – 
Language Mixed 4.97 2.71 31 .041 -1.17 -.57 31 .493 
 
Note: HC: Healthy Control; A: Aphasia 
D. Number of Repetitions: The means and standard deviations, and the repeated-
measures ANOVA of number of repetitions produced by the two participant groups 
during the two tasks are shown in Tables 38a and 38b. The number of repetitions 
produced by the two participant groups in the three conditions and two tasks are 
presented in Figure 29.  
The repeated measures ANOVA revealed no significant main effect of task and 
condition, nor interactions for group × task, condition × group, condition × task, or 
condition × group × task. There was however a trend towards significance for the main 
effect of group, F(1, 124) = 3.813; p = .081, in which speakers with aphasia produced 
more repetitions than the healthy control participants.  
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Table 38a 
  
Number of Repetitions: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
 
HC 
PN .24 .41 .09 .60 .88 .16 .45 .63 .13 
PD .49 .69 .12 .61 .88 .16 .67 .91 .22 
Total .36 .55 .10 .60 .88 .16 .56 .77 .17 
 
Aphasia 
PN 1.52 .95 .16 1.61 1.15 .20 1.44 1.51 .26 
PD 1.59 1.20 .38 2.38 1.76 .29 1.83 .99 .16 
Total 1.55 1.08 .27 1.99 1.48 .25 1.63 1.27 .21 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
 
 
 ! 204!
Table 38b 
Number of Repetitions: Repeated Measures ANOVA 
 
Source 
Type III Sum of 
Squares df 
Mean 
Square F Significance 
Group 5.872 1 5.872 3.813 .081 
Task 1.452 1 1.452 .506 .436 
Condition 3.821 2 1.913 2.871 .102 
Group × Task 4.890 1 4.890 .037 .999 
Condition × Group .087 2 .043 .056 .987 
Condition × Task .088 2 .044 .040 .926 
Condition × Group × Task 1.171 2 .585 .755 .388 
Error (Condition) 200.192 248 .807   
 
Figure 29 
 
Number of Repetitions: Means 
 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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4.4. Discourse Measures 
 
A. Global Coherence: The means, standard deviations, and the non-parametric test results 
of the global coherence rating of the discourse produced by the two participant groups 
during the two tasks are shown in Tables 39a and 39b. The global coherence rating of the 
discourse produced by the two participant groups in the three conditions and two tasks 
are presented in Figure 30. The global coherence was scored using a 3-point rating scale 
(1-unrelated; 2-possibly related; and 3-clearly related). 
 The Mann-Whitney U test revealed a significant group difference (U = 18.33; p < 
.001). There was, however, no significant difference between tasks and among different 
conditions. 
Table 39a  
 
Global Coherence: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
Mean SD 
Std. 
Error 
Mean 
 
HC 
PN 2.90 .15 .02 2.85 .23 .04 2.91 .17 .03 
PD 2.90 .22 .04 2.82 .35 .05 2.80 .31 .08 
Total 2.90 .19 .03 2.83 .30 .04 2.85 .25 .05 
 
Aphasia 
PN 1.93 .43 .07 1.94 .39 .07 2.01 .31 .05 
PD 1.92 .42 .07 1.98 .56 .08 1.95 .46 .06 
Total 1.92 .42 .07 1.96 .48 .07 1.98 .39 .05 
 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
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Table 39b 
 
Global Coherence: Mann-Whitney Test 
 
 Between Group Between Task 
Mann-Whitney U 18.33 1973.66 
Wilcoxon W 546.83 4053.66 
Z 6.75 -.415 
Asymp. Sig. (2-tailed) < .001 .719 
 
 
Table 39c 
 
Global Coherence: Chi-Square Test 
Different Conditions N Chi-Square df Asymp. Sig. (2-tailed) 
Kannada Only – English Only 128 .696 1 .404 
Kannada Only – Language Mixed 128 .744 1 .388 
English Only – Language Mixed 128 .043 1 .837 
 
Table 39d 
 
Global Coherence: Friedman Test 
  Personal Narratives Picture Description 
  N Chi-Square df 
Asymp. Sig. 
(2-tailed) N 
Chi-
Square df 
Asymp. Sig. 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only 32 .529 1 .467 32 .067 1 .796 
Kannada Only – 
Language Mixed 32 1.143 1 .285 32 1.333 1 .248 
English Only – 
Language Mixed 32 .529 1 .467 32 .000 1 1.000 
 
 
A 
Kannada Only – 
English Only 32 1.333 1 .280 32 .133 1 .715 
Kannada Only – 
Language Mixed 32 .806 1 .369 32 .310 1 .577 
English Only – 
Language Mixed 32 .032 1 .857 32 .533 1 .465 
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Figure 30 
 
Global Coherence: Means 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
 
 
b. Local Coherence: The means, standard deviations, and the non-parametric test results 
of local coherence rating of the discourse produced by the two participant groups during 
the two tasks are shown in Tables 40a, 40b, 40c, and 40d. The local coherence rating of 
the discourse produced by the two participant groups in the three conditions and two 
tasks are presented in Figure 31. The local coherence was scored using a 3-point rating 
scale (1-unrelated; 2-possibly related; and 3-clearly related). 
 The Mann-Whitney U test revealed a significant group difference (U = 17.166; p 
< .001). There was, however, no significant difference between tasks and among different 
conditions. 
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Table 40a  
 
Local Coherence: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
 
HC 
PN 2.83 .28 .04 2.90 .19 .03 2.80 .32 .05 
PD 2.85 .27 .04 2.84 .22 .04 2.88 .18 .01 
Total 2.84 .27 .04 2.87 .21 .03 2.84 .26 .03 
 
Aphasia 
PN 1.81 .35 .06 1.79 .38 .06 1.88 .27 .04 
PD 1.83 .36 .06 1.88 .41 .07 1.86 .36 .06 
Total 1.82 .35 .06 1.84 .40 .06 1.87 .32 .05 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
 
 
 
Table 40b 
 
Local Coherence: Mann-Whitney U Test 
 
 Between Group Between Task 
Mann-Whitney U 17.166 2004.000 
Wilcoxon W 545.166 4084.000 
Z 6.776 -.213 
Asymp. Sig. (2-tailed) <.001 .834 
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Table 40c 
 
Local Coherence: Chi-Square Test 
 
Different Conditions N Chi-Square df Asymp. Sig. (2-tailed) 
Kannada Only – English Only 128 .043 1 .837 
Kannada Only – Language Mixed 128 .040 1 .841 
English Only – Language Mixed 128 .011 1 .918 
 
Table 40d 
Local Coherence: Friedman Test 
  Personal Narratives Picture Description 
  N Chi-Square df 
Asymp. Sig. 
(2-tailed) N 
Chi-
Square df 
Asymp. Sig. 
(2-tailed) 
 
 
HC 
Kannada Only 
– English Only 32 .000 1 1.000 32 .529 1 .467 
Kannada Only 
– Language 
Mixed 
32 2.579 1 .108 32 .800 1 .371 
English Only – 
Language 
Mixed 
32 1.043 1 .294 32 .048 1 .827 
 
 
A 
Kannada Only 
– English Only 32 .000 1 1.000 32 .806 1 .369 
Kannada Only 
– Language 
Mixed 
32 .290 1 .590 32 .133 1 .715 
English Only – 
Language 
Mixed 
32 2.286 1 .131 32 .000 1 1.000 
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Figure 31 
 
Local Coherence: Means 
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
 
 
C. Communication Success Rating: The means, standard deviations, and the non-
parametric test results of communication success rating of the discourse produced by the 
two participant groups during the two tasks are shown in Tables 41a, 41b, 41c, and 41d. 
The communication success rating of the discourse produced by the two participant 
groups in the three conditions and two tasks are presented in Figure 32. A 7-point rating 
scale was used to measure the communication success (7 = Excellent and 1 = Extremely 
Poor, see Appendix E). 
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The Mann-Whitney U test revealed a significant group difference (U = 1.333; p < 
.001). There was, however, no significant difference between tasks and among different 
conditions. 
Table 41a  
 
Communication Success: Means and Standard Deviations 
 
 
Groups 
 
Tasks 
Conditions 
Kannada Only English Only Language Mixed 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
Mean SD Std. 
Error 
Mean 
HC 
PN 6.70 .48 .08 6.64 .47 .08 6.82 .34 .06 
PD 6.70 .52 .09 6.71 .46 .08 6.58 .62 .10 
Total 6.70 .50 .08 6.67 .46 .08 6.70 .51 .08 
 
Aphasia 
PN 3.84 .65 .11 3.73 .59 .10 3.91 .51 .09 
PD 3.95 .80 .21 3.90 .68 .19 3.98 .61 .10 
Total 3.89 .72 .15 3.82 .64 .14 3.94 .56 .09 
 
Note: PN: Personal Narratives; PD: Picture Description; SD: Standard Deviation 
 
 
Table 41b 
 
Communication Success: Mann-Whitney U Test 
 
 Between Group Between Task 
Mann-Whitney U 1.333 1961.666 
Wilcoxon W 529.333 4041.666 
Z 6.979 290.466 
Asymp. Sig. (2-tailed) <.001 .834 
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Table 41c 
 
Communication Success: Chi-Square Test 
 
Different Conditions N Chi-Square df Asymp. Sig. (2-tailed) 
Kannada Only – English Only 128 .101 1 .750 
Kannada Only – Language Mixed 128 .375 1 .540 
English Only – Language Mixed 128 .174 1 .677 
 
 
Table 41d 
 
Communication Success: Friedman Test 
 
  Personal Narratives Picture Description 
  N Chi-Square df 
Asymp. 
Sig. (2-
tailed) 
N Chi-Square df 
Asymp. Sig. 
(2-tailed) 
 
 
HC 
Kannada Only – 
English Only 32 1.143 1 .285 32 .000 1 1.000 
Kannada Only – 
Language Mixed 32 .474 1 .491 32 .067 1 .796 
English Only – 
Language Mixed 32 .250 1 .617 32 .474 1 .491 
 
 
A 
Kannada Only – 
English Only 32 .125 1 .724 32 .862 1 .353 
Kannada Only – 
Language Mixed 32 .032 1 .857 32 .290 1 .590 
English Only – 
Language Mixed 32 1.815 1 .178 32 .133 1 .715 
 
  
 ! 213!
Figure 32 
 
Communicative Success: Means  
 
 
Error bars represent standard deviation 
 
Note: HC: Healthy Control; PN: Personal Narratives; PD: Picture Description; C1: 
Kannada Only; C2: English Only; C3: Language-Mixed  
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Chapter 5: Discussion 
5.1. Introduction 
 Two groups of participants (healthy control speakers and individuals with 
aphasia) were recruited for the current study. We investigated narrative measures of 
productivity (number of morphemes, words, phrases, and utterances), language-mixing 
(matrix language utterances, frequency of language-mixing, direction of language-
mixing, levels of language-mixing, language-mixing in different word classes, 
borrowing), dysfluencies (non-words, repetitions, inappropriate silent pauses, audible 
pauses), coherence (global and local), and communicative success in both groups. This 
was done using two discourse tasks (personal narratives and picture description) in which 
the participants were either encouraged to mix (language-mixed condition) or constrained 
from mixing (Kannada and English monolingual conditions). We investigated if the 
patterns of LM are typical or atypical in nature in individuals with aphasia compared to 
the healthy control speakers. Using productivity measures, coherence, and 
communication success rating scales, we also investigated whether LM leads to a more 
successful form of communication than when participants’ attempt to use only one 
language. 
The discussion chapter is divided into seven sub-sections based on the research 
questions: a) Productivity Measures; b) Typical and Atypical Patterns of LM; c) 
Dysfluency Measures; d) Discourse Measures; e) Patterns of Language Use in the 
Kannada-English Speaking Community; f) Limitations; and g) Future Directions. In each 
of the first five sub-sections, we present the significant findings and compare the results 
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with the existing literature. In most instances, there were no task differences, so the 
reader should assume there were no task differences unless specified. 
5.2. Productivity Measures  
One of the objectives of the study was to investigate the amount of output via the 
productivity measures (number of morphemes, words, phrases, and utterances) – a) 
between healthy control speakers and individuals with aphasia; b) when participants were 
encouraged to mix compared to when they were constrained from mixing and; c) between 
personal narrative and picture description tasks. We hypothesized that a) healthy 
bilingual speakers would be more productive than speakers with non-fluent aphasia; b) 
bilingual speakers with and without non-fluent aphasia would be more productive when 
they can mix languages compared to when they are constrained from mixing; and c) 
bilingual speakers with and without aphasia will be more productive during the personal 
narrative tasks than the picture description tasks. 
Healthy control participants were more productive than the individuals with 
aphasia, which is consistent with our hypotheses and is consistent with the literature.  
Results of previous studies have shown that groups of individuals with aphasia produce 
fewer words and utterances than those without brain damage (e.g., Nicholas & 
Brookshire, 1993; Olness et al., 2002).  
The healthy control participants were equally productive in both Kannada-only 
and language-mixed conditions. This might be for two reasons: a) the activation level of 
Kannada might be higher in Kannada-only and language-mixed conditions as they chose 
to speak in Kannada in these two conditions (discussed in detail in section 5.3.1.4); and 
b) they are comfortable producing narratives in Kannada as it is their first language and 
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the language they use for daily communication.  Healthy control speakers were less 
productive in the English monolingual condition as it is their second language and is less 
active than Kannada. 
Individuals with aphasia were more productive in the language-mixed condition 
than in the two monolingual conditions, which is consistent with our prediction. The 
participants may have used a readily available language to compensate for the lexical 
retrieval impairment due to which they were productive in the language-mixed condition. 
Since the participants were forced to constrain themselves to using only one language, 
there was reduced productivity (Muñoz, Marquardt, & Copeland, 1999) in the two 
monolingual conditions.  
What is evident, however, is that there was no difference in productivity between 
the two monolingual conditions in individuals with aphasia. Although the post-morbid 
self-rated proficiency scores for L2 (3.19) is lower than L1 (3.83) in individuals with 
aphasia, we did not find reduced productivity in the English-only condition.  
The healthy control participants produced more morphemes in the Kannada-only 
condition than in the English-only condition. This might be because Kannada is 
morphologically a more complex language than English (Bhat, 2012, 2013). Kannada is 
an agglutinative language characterized by suffixal derivation and inflections (e.g., 
Andronov, 1982; Sridhar, 1990; Bhat, 2013). Morphologically, Kannada can be 
distinguished from English in terms of case markers. For example, nouns in Kannada are 
marked for gender and number, and verbs are marked for tense, person, number, gender, 
and aspect markers, which are not seen in English. Due to the production of case markers, 
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the number of morphemes healthy controls produced in the Kannada-only condition is 
greater than that in the English-only one. Individuals with aphasia did not produce more 
morphemes in the Kannada-only condition than the English-only one. 
 To conclude, we found healthy control participants to be more productive than the 
participants with non-fluent aphasia, which is consistent with the existing literature and 
our prediction. Individuals with aphasia were more productive in the language-mixed 
condition than the monolingual contexts. This may be because the participants were 
comfortable mixing languages, leading to more productivity in the language-mixed 
condition, because they used the other language to compensate for word finding 
difficulties. We also investigated task differences for the productivity measures, though 
we did not find any such differences, refuting our hypothesis. 
5.3. Language-Mixing 
Investigating brain damaged and non-brain damaged bilingual speakers from the 
same speech community allowed for the classification of typical and atypical patterns of 
language usage. We investigated matrix language utterances, frequency of LM, LM in 
different conditions, LM between tasks, levels of LM, direction of LM, LM in different 
word classes, and borrowing. In the current study, we used the Myers-Scotton Matrix 
Language Framework (Myers-Scotton, 1993) to assess the occurrence of the matrix 
language and LM in a particular discourse. Individuals with aphasia produced both 
atypical patterns of LM as well as some typical patterns evidenced in healthy bilingual 
speakers. 
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5.3.1. Atypical Patterns of LM  
In the current study, atypical patterns of LM manifest as increased frequency of 
LM, different LM patterns across different conditions, a varied hierarchy of LM at 
different linguistic levels, and inappropriate language choice in the monolingual 
conditions in individuals with aphasia. In this section, we first discuss the various 
atypical patterns found and explain the accounts that are consistent with each finding. 
5.3.1.1. Frequency of LM  
We asked whether the participants with aphasia would mix languages more often 
than the healthy control participants at morpheme, word, phrase, and utterance levels. 
Our findings were consistent with our predictions; the individuals with aphasia produced 
a higher percentage of mixing at all the linguistic levels studied than the healthy control 
participants. This higher percentage of mixing was disproportionately high at the word-
level compared to phrase-, morpheme-, and utterance-levels. 
Various authors have also reported increased word-level mixing in individuals 
with aphasia as compared to healthy control participants (e.g., Perecman, 1984; 
Chengappa, Daniel, & Bhat, 2004; Bhat & Chengappa, 2005), although few have actually 
provided quantitative support for this conclusion. Bhat and Chengappa, and Chengappa et 
al., observed word-level mixing in all the participants they studied. However, they do not 
give details on the number of instances word-level mixing was observed. Perecman did 
not quantify her patient’s performance nor did she study LM patterns using a sizeable 
population of participants with aphasia and also a healthy control group, which are 
necessary for making comparisons and evaluating significance.  
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Continuing the discussion of increased LM in individuals with aphasia further, 
some authors (e.g., Grosjean, 1985; Hyltenstam & Obler, 1989; Hyltenstam & Stroud, 
1989; Hyltenstam, 1995; Muñoz, Marquardt, & Copeland, 1999; Bhat & Chengappa, 
2005) have argued that increased LM frequency in individuals with aphasia is not a 
symptom of a neurological impairment, but is a strategy used to compensate for the 
linguistic disorder. 
In an attempt to understand whether increased LM frequency in individuals with 
aphasia is indeed a compensation strategy leading to more effective communication, we 
rated the discourse samples produced by the participants for communicative success. If 
LM is a strategy deliberately employed by the speaker, one would expect a higher score 
on the communicative success scale in the language-mixed condition (Grosjean, 1985; 
Chengappa, Daniel, & Bhat, 2004). To our surprise, we found no increase in these ratings 
when bilingual speakers were encouraged to mix languages compared to when they were 
constrained from mixing. Because the communicative success scores in the monolingual 
and language-mixed conditions did not differ, our data suggests that LM need not lead to 
a more effective form of communication. However, participants might indeed use LM 
unconsciously as a communicative strategy because they believe that LM could enhance 
their communication. Muñoz, Marquardt, & Copeland (1999), however, argue that 
individuals with aphasia may simply be “forced” to switch languages because of 
linguistic impairment rather than doing so consciously. Although we did not examine the 
participants’ awareness level when they switched languages in the monolingual 
conditions, it was the examiner’s impression that participants were not aware when they 
switched languages in the non-mixed conditions. 
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If individuals with aphasia mix languages even in the monolingual conditions 
because of linguistic impairment, then one would expect a limited amount of mixing (or 
none at all) from the healthy control participants in the monolingual conditions. Indeed, 
we found that while the individuals with aphasia mixed about 28% and 8% of words, and 
9% and 6% of phrases in the Kannada-only and English-only conditions; the healthy 
control participants mixed less than 1% in both monolingual conditions. 
Increased LM in individuals with aphasia can be explained by three accounts: a) 
lexical retrieval impairment; b) a proficiency account; and c) an impaired language 
control device. As mentioned above, the increased mixing in individuals with aphasia 
might be caused by the lexical retrieval impairment, which is one of the manifestations of 
aphasia (Muñoz, Marquardt, & Copeland, 1999; Chengappa et al., 2004). Due to the 
faulty lexical retrieval skills the participants might resort to a different language that 
becomes readily available at a given moment.  
The presence of lexical retrieval impairment can be confirmed by examining the 
naming section of the WAB in which the participants with aphasia scored 67.09 and 
61.84 out of a total score of 100 in Kannada and English versions of WAB respectively. 
The post-hoc correlation analysis of naming scores and word-level mixing is not 
statistically significant, however. Clearly lexical retrieval impairment cannot fully 
account for increased LM in individuals with aphasia. This does not mean that lexical 
retrieval impairment never contributes to increased LM.   
Another way to estimate the presence of lexical retrieval impairment in our 
participants with aphasia is by assessing the occurrence of pauses before a word-level 
switch to a different language, which could indicate the participant’s attempt to search for 
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that lexical item in a different language. The lexical retrieval impairment can also be 
confirmed by analyzing the participants’ discourse for the use of some language tagging 
phrases (e.g., “what do you call it in my language?”) before switching to a different 
language, or by assessing the occurrence of that particular lexical item elsewhere in the 
discourse or by analyzing if those lexical items were never produced at all. We plan to 
analyze this in a future analysis to determine whether this measure would indicate if in 
fact the presence of increased LM may be due to lexical retrieval impairment. 
The next account that can explain increased LM in individuals with aphasia is the 
language proficiency account (e.g., Poulisse & Bongaerts, 1994; Perani et al., 1998). 
Many researchers have argued that LM is a skill requiring a very high level of linguistic 
competence in more than one language, and is not a phenomenon that occurs when 
proficiency in one or more mixed languages is insufficient (e.g., Poplack, 1980; Milroy & 
Muysken, 1995; Chengappa, Daniel, & Bhat, 2004). Contradictorily, a few other 
researchers have argued that LM occurs when bilingual speakers lack full command over 
a certain language (Pedraza, 1978). One of the reasons for increased LM by our 
participants with aphasia over the healthy control speakers might be reduced post-stroke 
proficiency, which indicates the lack of full command over both languages with difficulty 
in maintaining or switching languages as required (Weinreich, 1953, cited in Poplack, 
1980). However, since the L2 post-stroke proficiency is lower relative to L1 post-stroke 
proficiency, one might expect most mixing instances at all the linguistic levels in the 
same direction, instead we found markedly more mixing of English words into Kannada 
matrix language utterances. Although many researchers base the LM patterns on the 
proficiency account (e.g., Poulisse & Bongaerts, 1994; Costa, 2004), this account appears 
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not to be true in the current study, i.e., increased LM appears not to be due to reduced L2 
proficiency. Even though the post-stroke language proficiency rating may be consistent 
with the account as the self-rated L2 proficiency was lower than L1 in participants with 
aphasia, one would expect mixing of Kannada into English and no mixing or a lower 
percentage of mixing from English into Kannada. Therefore increased LM in individuals 
with aphasia is not due to the proficiency account per se.  
In order to further examine if the proficiency account does in fact explain 
increased LM in participants with aphasia, we did a post-hoc correlation analysis between 
LM and post-stroke language proficiencies. We did not find statistically significant 
results. This suggests that increased LM may in fact not be due to the higher L1 post-
stroke proficiency in individuals with aphasia. 
The next possible explanation for an increase in LM frequency in individuals with 
aphasia is a malfunctioning of the brain’s “language control device” (e.g., lesion to the 
frontal-subcortical circuit) (Green & Abutalebi, 2008), possibly leading to atypical LM 
(e.g., Abutalebi et al., 2000; Fabbro et al., 2000; Marien et al., 2005; Bhat & Chengappa, 
2014). During language production, bilingual speakers retrieve words from their lexicon. 
At this stage, selection has to be made from several lexical nodes due to the spreading 
activation process from the semantic system to the lexical system (e.g., Caramazza, 1997; 
Costa, 2004). A few researchers (e.g., Costa et al., 2000; Gollan & Kroll, 2001; Costa, 
2004) have argued that some models assume that there is activation of lexical nodes from 
the non-target language, which may act as competitors to the target word. Green (1998, 
2008) postulated several assumptions for the selection of the target word in his Inhibitory 
Control model, out of which one is crucial for the purposes of the current study. The 
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amount of inhibition applied to a particular language depends on the proficiency levels in 
the languages. When a bilingual speaker is communicating in L1 with a higher 
proficiency, not much inhibition is required to control the less proficient L2 because it is 
assumed that the level of L2 activation is lower than the activation level of L1. However, 
when speaking in L2, the amount of inhibition applied to L1 is enhanced in order to 
guarantee that only L2 lexical items are selected. 
In the context of the current study, since the word-level mixing is from the less 
proficient L2 into the highly proficient L1, it is assumed that not much inhibition is 
required to inhibit the less proficient (L2). However, due to the lifetime practice of 
mixing L2 into L1, the L2 representations must be strongly inhibited in the L1-only task. 
Due to aphasia, the inhibitory control is impaired in our participants with aphasia. 
Therefore, increased frequency of LM in the current study is due to the interaction of 
faulty language control and the effect of the pre-morbid language usage patterns (namely 
LM of L2 into L1 but rarely vice versa). 
To conclude, individuals with aphasia produced more mixing than the healthy 
control participants at all the levels studied. The highest percentage of mixing (for PWA) 
was evidenced at the word-level. This increased frequency of mixing in individuals with 
aphasia might be due to the interaction of two factors: a) faulty language control 
mechanism, due to which the participants had difficulty to inhibit the non-target language 
in the monolingual condition; and b) pre-morbid language usage patterns of producing L2 
intrusions into L1 utterances. 
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5.3.1.2. LM in Different Conditions 
We investigated the instances of LM in monolingual and bilingual conditions in 
individuals with aphasia and healthy control participants. We hypothesized more mixing 
in the language-mixed condition compared to the monolingual conditions in both groups. 
Overall, healthy control participants did not mix languages in the two monolingual 
conditions, as predicted. This means that the healthy control speakers followed the 
instructions for both Kannada-only and English-only monolingual contexts. By following 
the instructions for the English-only condition, the healthy control participants spoke in 
accordance with the societal norm that Kannada-English bilingual speakers tend to 
follow, i.e., no interference from other languages while speaking in English, as English is 
used in relatively formal discussions and mixing is therefore not acceptable (Bhat & 
Chengappa, 2005). Bhat and Chengappa suggest that mixing words from English into 
Kannada is acceptable because of the prestigious status of English in the local speech 
community. Thus, by following the instructions in the Kannada-only condition, the 
healthy control participants produced speech that is atypical in the local Kannada-English 
speaking community.  
Inconsistent with our prediction, we found that individuals with aphasia mixed 
more words and phrases in the Kannada-only and language-mixed conditions than in the 
English-only condition, and mixed more utterances and morphemes in the English-only 
and language-mixed conditions than in the Kannada-only condition. This means that 
individuals with aphasia did not follow the instructions in the monolingual contexts, in a) 
the Kannada-only condition at word- and phrase-levels, and therefore followed the 
aforementioned pragmatic norm observed in the local speech community; b) the English-
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only condition at morphological- and matrix utterance-levels which is considered 
pragmatically inappropriate. 
Overall the reason for mixing in the monolingual conditions might be the 
presence of the trilingual examiner in the testing room, but the video instructions asked 
for the participants to use only one language in the monolingual conditions and told 
participants they could mix languages in the language-mixed condition. Mixing of 
English words and phrases at the Kannada-only condition can be explained based on two 
accounts which were discussed earlier in section (5.3.1.1): a) the participants with 
aphasia have difficulty inhibiting English while speaking in Kannada because of an 
impairment in the language control mechanism which is one of the manifestations of 
aphasia; and b) the predilection to follow the socio-linguistic norms of mixing English 
into Kannada as followed in the local Kannada-English speaking communities. 
At word- and phrase-levels, we found reduced mixing of Kannada words and 
phrases into the English-only condition suggests that participants with aphasia in the 
current study do have the ability to inhibit the non-target language to a considerable 
extent in the English monolingual condition. However, this inhibition of the non-target 
language is specific to inhibiting Kannada in the context of the current study. As 
discussed above, according to Green’s inhibitory control model, L1 representations must 
be strongly inhibited while speaking in L2. However, the participants’ ability to inhibit a 
language in a particular context might be due to the lifetime practice of mixing words and 
phrases in the L2 into L1 direction but not in the L1 into L2 direction. Therefore, the 
speakers with aphasia unconsciously have the ability to inhibit the usage of Kannada in 
the English-only condition. 
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At utterance level, participants with aphasia were better able to inhibit mixing of 
English matrix utterances in the Kannada-only condition than they were to inhibit mixing 
of Kannada matrix utterances in the English-only condition. This increased production of 
Kannada matrix language utterances in the English-only condition may be attributed to 
two possible explanations: a) the activation level of Kannada (L1) in individuals with 
aphasia might be higher than English as it is the first acquired and most used language 
during daily communication; and b) due to this higher activation level of Kannada, the L1 
representations must be strongly inhibited to control the production of non-target 
language in the monolingual condition. However, due to the impaired language control 
device, we have found increased production of Kannada matrix language utterances in 
the English-only condition. It should also be noted that the production of Kannada matrix 
language utterances in the English-only condition is not considered typical in the local 
Kannada-English speaking community. 
 At the morphological level, the participants mixed Kannada morphemes into 
English words in the English-only condition. However the participants did not mix 
English morphemes into Kannada matrix language utterances. Our findings are consistent 
with the socio-pragmatic norm of the local community (Bhat & Chengappa, 2013).  
Our findings provide quantitative support confirming what Muñoz et al. (1999), 
Bhat and Chengappa (2005), and Chengappa et al. (2004) reported based on their patients 
with aphasia but not healthy control speakers. Interestingly, Muñoz et al., Bhat and 
Chengappa, and Chengappa et al., found LM in the speech of both healthy control 
participants and individuals with aphasia in the monolingual contexts. Because mixing 
was observed in both the control and experimental groups, the authors did not consider 
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the instances of mixing in monolingual contexts by individuals with aphasia 
inappropriate. We do not concur with those authors’ conclusion, especially because the 
healthy control participants mixed in the monolingual contexts, when we know they do 
not have any difficulty in language control. Their findings on healthy controls are not 
consistent with what we report in our study on LM across conditions. 
There are two potential reasons why our healthy control participants did not mix 
in the Kannada monolingual condition, but the healthy control participants of Muñoz et 
al. (1999), Bhat and Chengappa (2005), and Chengappa et al. (2004) did. First, the 
participants in those studies were tested in the conversational tasks with the presence of a 
bilingual interlocutor, which are by nature more informal. In the current study, we 
employed two monologue tasks, picture description and personal narrative tasks, which 
are not as informal as the conversational tasks. Such differences in the nature of the 
discourse elicitation tasks might have resulted in the lack of LM in the healthy controls in 
the current study and the presence of LM in the healthy controls in the work of Muñoz et 
al. (1999), Bhat and Chengappa (2005), and Chengappa et al. (2004). 
Second, differences in the instructions given could account for contrasting 
findings in the amount of LM in the healthy control group. In the current study, we 
played video-recorded instructions to the participants, whereas in the Muñoz et al. 
(1999), Bhat and Chengappa (2005), and Chengappa et al. (2004) studies, the 
communication partners of the participants with aphasia were strictly instructed to speak 
only in the assigned language in the monolingual conditions. Also in the current study, 
participants were corrected once to use the assigned language if they mixed or selected 
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another language. The aforementioned authors do not report any such corrections in their 
studies. 
To conclude, our healthy control participants followed the instructions provided 
by the investigator in the monolingual contexts. By following the instructions in the 
Kannada-only condition, the healthy controls produced speech that is not typical in the 
local Kannada-English speaking community. By contrast, individuals with aphasia tended 
not to follow the instructions provided by the investigator in one of the monolingual 
contexts, and instead adhered to the societal pragmatic norms observed in Kannada-
English bilingual speakers in the Mysore-Bangalore region. Additionally, individuals 
with aphasia produced speech that is considered pragmatically inappropriate by Perecman 
(1984) and Grosjean (1985), as they mixed languages in the Kannada-only monolingual 
context but not in the English-only context. One can infer that the individuals with 
aphasia do not have the ability to inhibit the non-target language in the Kannada 
monolingual context. However, individuals with aphasia in the current study do have the 
ability to inhibit the non-target language to an extent in the English monolingual context. 
This is evident because the speakers with aphasia produced minimal word- and phrase- 
mixing in the English-only condition and markedly more in the Kannada-only condition 
in both tasks. This suggests that individuals with aphasia have the ability to inhibit usage 
of Kannada in the English-only condition to an extent, due to the lifetime practice of 
mixing words and phrases only in the other direction. We found mixing of Kannada 
morphemes and utterances in the English-only condition because of the increased 
activation of Kannada as the participants with aphasia have higher proficiency in that 
language than in English and higher frequency of usage. The patterns of speech observed 
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in our participants with aphasia were in accord with the socio-linguistic interactions that 
occur in the Indian Kannada-English speaking community at morpheme-, word-, and 
phrase-levels. 
5.3.1.3. Hierarchy of LM at Four Linguistic Levels  
We investigated whether the amount of mixing at different linguistic levels 
(morphological, word, phrase, and matrix language utterance) in the monolingual and 
language-mixing contexts were typical or atypical in individuals with aphasia. See 
examples of LM produced by individuals with aphasia in Table 42. The healthy control 
participants produced some non-target matrix language utterances (Kannada-only: 
2.24%; English-only: 1.04%) and morphemes (Kannada-only: 1.35%; English-only: 
2.65%), however, they did not mix words (Kannada-only: 0.40%; English-only: 0.17%) 
and phrases (Kannada-only: .49%; English-only: .37%) in the monolingual contexts. We 
found a higher percentage of morphological mixing during the language-mixed condition 
in the healthy control speakers (10.26%) than the other types of mixing. The next in 
hierarchy of higher percentage of mixing during the language-mixed condition in the 
healthy control speakers was word- (7.88%) and phrase-level (2.48%) mixing.  
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Table 42 
LM Produced by Individuals with Aphasia in the Current Study 
Participants Linguistic Levels Examples 
A7 Morphological-Level alla .…. first-u nange ….. (Actually first I …) 
A11 Word-Level 
down aaah hodre …. Alli 
check hmm …. baroNa 
(let’s go down and check 
there) 
A18 Phrase-Level 
ondu aahh …. two weeks 
back hogidvu (we were 
there two weeks ago) 
A27 Utterance-Level 
I was correct aah aaa …..   
I normal …. in hospital 
aaspathreli (in the hospital)  
 
We found a higher percentage of word-level mixing (28.50%) in the Kannada-
only condition in individuals with aphasia than the other types of mixing. The next in 
hierarchy of higher percentage of mixing during the Kannada-only condition is at phrase- 
(9.54%), morphological- (7.39%), and utterance- (2.26%) levels. Individuals with aphasia 
produced more Kannada matrix language utterances (13.96%) in the English-only 
condition than mixing at other levels. Mixing at the other three levels in the English-only 
condition was similar in amount (morphological: 7.81%; word-level: 8.32%; and phrase-
level: 6.17%). When speakers with aphasia were allowed to mix, they produced a higher 
amount of mixing at the word-level (28.09%) than mixing at other levels. They produced 
a similar amount of morphological (9.60%) and phrase-level (9.16%) mixing in the 
language-mixed condition, which was next in the hierarchy. 
As predicted based on previous literature (e.g., Perecman, 1984; Chengappa et al., 
2004; Bhat & Chengappa, 2005), we found more mixing at the word level than at other 
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levels in individuals with aphasia. Pronounced word-level mixing might be due to the fact 
that lexicons of some languages are more closely tied to one another than phonemic, 
morphemic, and syntactic aspects, and are therefore more vulnerable to mixing (e.g., 
Perecman, 1984; Bhat & Chengappa, 2005). The other researchers discussed in this 
section reported a higher percentage of word-level mixing for the healthy speakers as 
well; instead we found a higher percentage of morphological mixing in our healthy 
control speakers.  
Our findings on more mixing at the lexical level in individuals with aphasia is in 
line with Perecman’s (1984) explanation of the occurrence of LM at various linguistic 
levels using Brown’s microgenetic approach (1979). According to this approach, each 
symptom seen in individuals with aphasia occurs as a result of interruption in the flow of 
language processing. For example, when the processing at the phonological level is 
interrupted, the outcome is mixing at the phonological level. Similarly, when there is 
disruption in the flow of morphological processing, there is occurrence of morphological 
mixing. In the current study, our finding of a higher percentage of mixing at the word 
level in individuals with aphasia than mixing at the morphological, phrase, and utterance 
levels suggests that there is a greater disruption in the flow of language processing at the 
lexical level in our participants with aphasia than at any other level. Although, the author 
argued earlier that impaired lexical retrieval might not fully account for LM, this may be 
an instance where lexical retrieval seems to particularly elicit mixing. 
One way to assess if disruption in the flow of language processing at a particular 
level leads to LM at that level is by assessing the occurrence of any type of dysfluency 
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before phonological-, morphological-, syntactic-, and lexical-mixing, a study planned for 
future analyses of the current data.  
Phrase-mixing is the second most common type of mixing reported in the current 
study in the individuals with aphasia. A few authors have reported occurrences of phrase 
mixing in healthy speakers. For instance, Sridhar and Sridhar (1980) have reported noun 
phrase, verb phrase, and prepositional phrase mixing in healthy Kannada-English 
speakers. Similarly, Poplack (1979) observed noun and verb phrase mixing in healthy 
Spanish-English speakers. In the current study we found 2.48% of phrase-mixing in 
healthy control speakers. Researchers have not yet reported the occurrence of phrase 
mixing in individuals with aphasia. This might be because the authors counted a two-
word phrase that was mixed as two mixed words, however, they do not report the reason 
for not examining phrase-level mixing. 
As reported earlier, morphological mixing is present in both healthy control 
participants and individuals with aphasia. Mixing at the morphological level is a common 
occurrence in healthy Kannada-English speakers as revealed by Bhat and Chengappa 
(2003). Although Perecman (1984) did not assess the language of healthy speakers, she 
argued based on her single case study that morphological mixing is present only in 
individuals with aphasia and not in healthy controls. The presence of morphological 
mixing in both groups in the current study refutes Perecman’s claim that morphological 
mixing is “pathological” or atypical in nature.  
In the current study, in all the instances of morphological mixing a bound 
morpheme from Kannada was affixed into the free morpheme in English in both groups. 
However, it is possible that there might be some differences in the type of case markers 
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attached to the English free morpheme between the two groups. Although we know that 
morphological-mixing in the Kannada-English language-pair does not conform to 
Poplack’s Free Morpheme constraint (Sridhar & Sridhar, 1980), we do not know the 
details on the different case markers that are affixed to the English free morpheme and if 
that pattern is in any way different in brain-damaged individuals compared to non-brain 
damaged individuals. In order to investigate these possible morpheme affixation 
differences, a detailed morphological analysis is necessary. 
Lastly, we did not observe phonological mixing in either individuals with aphasia 
or the healthy controls. Two studies have reported mixing at the phonological level in 
individuals with aphasia (Chengappa et al., 2004; Perecman, 1984). Chengappa et al. 
reported a single instance of phonological mixing from L2 into L1 in one out of the six 
Malayalam-English non-fluent speakers with aphasia. The participant was less proficient 
in English pre-morbidly. Perecman reported some phonological mixing in her patient 
H.B., who suffered extensive bilateral temporal hematomas. The difference in the site of 
brain injury between our participants and H.B. may be the reason we did not find 
phonological mixing in our aphasia participants (all the participants in the current study 
sustained a frontal lobe injury rather than the temporal one H.B. had). However, since the 
researchers reported few instances of phonological mixing, our findings on phonological 
mixing might not be contrary to the previous literature. 
In summary, the healthy control participants did not mix at the word and phrase 
levels, however, produced fewer instances of morphological and matrix language 
utterance mixing in the monolingual conditions than word- and phrase-mixing. They 
produced a higher percentage of morphological mixing than the other types of mixing 
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when allowed to mix languages. The individuals with aphasia produced a similar amount 
of mixing at all the levels in the Kannada-only and language-mixed conditions, i.e., there 
was a higher percentage of word-level mixing in both conditions. During the English-
only condition, the participants with aphasia mixed a higher percentage of Kannada 
matrix language utterances than the other types of mixing. Increased lexical level mixing 
in individuals with aphasia suggests impairment in lexical processing, causing 
participants to compensate for said impairment (Perecman, 1984). 
5.3.1.4. Language Choice 
 Language choice is the bilingual speakers’ ability to select a language when there 
is activation of both languages. In the current study, the matrix language production in 
different linguistic conditions gives information about the speakers’ ability to choose a 
language. Healthy control participants chose to speak Kannada in the Kannada-only 
(97.76%) and in language-mixed (79.55%) conditions. In the English-only condition the 
healthy controls chose to speak English for about 98.86% of the discourse. Individuals 
with aphasia produced 97.74% and 83.95% of Kannada matrix language utterances in 
Kannada-only and language-mixed conditions, respectively. In the English-only 
condition, however, they produced 13.96% of Kannada matrix language utterances. This 
suggests that among patients with aphasia there is certain level of activation of Kannada 
in the English-only condition, which is atypical in nature. As mentioned above, the usage 
of Kannada matrix language in the English-only condition is atypical of the local 
community unlike mixing English words and phrases into Kannada matrix language 
utterance.  
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 This inability of the speakers with aphasia to maintain a target language can be 
explained via the language control mechanism. Because of the impairment in the control 
mechanism there is usage of the non-target language in the English monolingual context. 
Therefore the language choice is different in the two groups, which is consistent with 
Perecman’s findings from her patient with fluent aphasia. It should be noted that in the 
current study, language choice is atypical only in the English-only condition but not in 
the Kannada-only condition. The impaired language choice only in English-only 
condition suggests that Kannada is more available than English for two reasons: a) the 
activation level of Kannada (L1) in individuals with aphasia might be higher than English 
as it is the first acquired and most used language during daily communication; and b) due 
to this high activation level of Kannada, the L1 representations must be strongly inhibited 
to control the production of non-target language in the monolingual condition. However, 
due to the impaired language control device, the ability to inhibit Kannada in the English-
only condition is impaired which occurs only at the utterance level. 
5.3.2. Typical Patterns of LM 
5.3.2.1. Direction of LM 
We investigated whether there is asymmetry in the direction of the mixing of 
morphemes, words, phrases, and matrix language utterances in healthy control 
participants and individuals with aphasia. We found asymmetry in the directionality of 
LM at different levels; however, individuals with aphasia followed the same patterns of 
directionality that the healthy control speakers followed in the language-mixed condition. 
Individuals with aphasia followed the same patterns in the monolingual contexts as well. 
Based on the literature, we did not form hypotheses about the direction of LM; some 
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authors report bi-directional mixing (Marien et al., 2005), a few others report mixing 
from L1 to L2 (e.g., Friedland & Miller, 1999; Kong et al., 2014), and some other authors 
report mixing from L2 to L1 (e.g., Aglioti et al., 1996; Leemann et al., 2007; Abutalebi et 
al., 2010; Calabria et al., 2014). Participants with aphasia in the current study were tested 
in three conditions, and cross-language intrusions were present at all of the levels tested 
(morpheme-, word-, phrase-, and utterance-levels). We noted that the direction of word 
and phrase intrusions was from English to Kannada (L2 to L1) more often than Kannada 
words and phrases intruded into English sentences. In contrast, the direction of mixing 
was opposite at the morpheme and matrix language utterance levels (L1 to L2). Since the 
participants with aphasia followed the same directionality in all the three conditions as 
the healthy controls did in the language-mixed condition, we discuss this sub-section 
based on the directionality findings in individuals with aphasia. 
Word- and Phrase-Level Mixing Directionality 
The patterns of word-level and phrase-level mixing directionality are similar. At 
the word level, individuals with aphasia and healthy control speakers mixed 28.5% and 
0.4% of words into the Kannada matrix utterances, respectively. Our findings on LM 
patterns are similar to the word-intrusion pattern in the data reported by Bhat and 
Chengappa in their 2005 study, specifically the pattern of cross-language word intrusions 
from the non-dominant language to the dominant (L2 to L1). Other researchers also 
found results consistent with the current study in the context of intrusions. Recall that the 
subject R.R.T., a Catalan-Spanish bilingual speaker reported by Calabria et al. (2014) 
predominantly produced cross-language intrusions when the subject was asked to speak 
in L1. The intrusions were less frequent when speaking in L2. Abutalebi et al. (2000) 
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reported a similar pattern in the speech of their trilingual subject A.H. who produced 
more L2 (English) cross-language intrusions during a naming task in her L1 (Armenian). 
The directionality of word-level mixing in the current study is, thus, consistent with 
previous literature. 
At the phrase level, individuals with aphasia and healthy control participants 
mixed an average of 10% and 0.5% of English phrases into Kannada matrix language 
utterances, respectively. Our findings on direction of phrase-level mixing are similar to 
those Poplack (1979) found in her healthy Spanish-English bilingual speakers as well.  
Since our findings are similar to Poplack’s findings, the directionality of phrase-level 
mixing in the current study might be typical in nature. Her participants mixed a total of 
188 phrases from L2 into L1 and a total of 155 phrases from L2 into L1 out of 343 
phrases in total.  
There are three possible accounts to explain the direction of LM at word and 
phrase levels. The first possible account to explain mixing of L2 words and phrases into 
L1 matrix language utterances is that typically, the Kannada-English bilingual speakers 
of the local community mix their L2 while speaking in L1 (Chengappa et al., 2004). The 
participants with aphasia of the current study followed the pragmatic norms of the local 
community.  
The second possible explanation for increased mixing in one direction more than 
the other observed at word and phrase levels in our participants with aphasia might be 
because of the imbalance between the inhibition and activation of the two languages 
(Green, 1998). By this explanation, the anterior brain damage of the patients in the 
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current study would result in such an imbalance, activating L2 more while speaking in L1 
than vice versa.  
The third account that might explain L2 intrusions into L1 is the implicit/explicit 
memory systems. Some authors have reasoned that distinct neural systems involving the 
fronto-striatal network play a role in switching and mixing languages (e.g., Paradis, 1994; 
Heredia & Altaribba, 2001; Ullman, 2001b; Abutalebi & Green, 2007; Abutalebi, 2008). 
These researchers postulate that the L1 depends on procedural memory systems that are 
implicit in nature. The implicit memory systems called on for L1 acquisition are fully 
activated during the critical period of language learning. Abutalebi (2008) argues that 
implicit memory is processed through neural structures like Broca’s area and the basal 
ganglia. By contrast, L2s that are acquired through formal instruction –like English 
among Kannada speakers --rely on declarative memory systems that are explicit in 
nature. When L2 is acquired through formal instruction, the grammatical rules for L2 
may not be mediated through those neural structures related to implicit processing (e.g., 
Paradis, 1994; Ullman, 2001; Abutalebi, 2008). Since the participants of the current study 
are dominant bilingual speakers with non-fluent aphasia, Broca’s area is likely one of the 
structures impaired, affecting processing in the implicit memory system. Therefore, it is 
possible that there is influence of the explicit memory systems, as a result of which the 
individuals with aphasia mix L2 into L1 more frequently than vice versa. 
Utterance-Level Mixing Directionality 
By contrast with the word- and phrase-level mixing directionality, at the utterance 
level, our participants with aphasia produced a higher percentage of Kannada (L1) matrix 
language utterances (13.9%) in the English-only condition than English (L2) matrix 
 ! 239!
language utterances (2.26%) in the Kannada-only condition. The direction of matrix 
language utterance mixing is from L1 to L2.   
A similar pattern of matrix language utterance mixing has been observed in some 
participants of other studies (e.g., Muñoz et al., 1999; Chengappa et al., 2004). For 
example, one in four Spanish-English bilingual participants with aphasia (A1) in Muñoz 
et al. (1999) produced 20 matrix language islands in English and 43 matrix language 
islands in Spanish in the English monolingual context, which means that the direction of 
mixing for that participant is from L1 to L2. This might be because the participant’s 
linguistic functioning in Spanish is higher than in English. Such a finding is not because 
of the pre-morbid language skills, as the participant was fluent in both languages prior to 
the brain damage but may rather be because of faulty language control. What is evident, 
however, is that post-morbidly, the participant used a higher number of Spanish 
utterances than English ones, causing the direction of matrix utterance mixing to be L1 to 
L2. Similarly, Chengappa et al. (2004) reported the occasional usage of Malayalam (L1) 
utterances in the monolingual English condition by individuals with aphasia, meaning the 
direction of utterance mixing is also L1 to L2.  
A potential explanation for the higher percentage of Kannada matrix language 
utterances in the current study would be the language mode hypothesis (Grosjean, 2001). 
Grosjean defined it as the “state of activation of the bilingual speakers’ languages and 
language processing mechanisms at a given point in time” (p. 3). According to 
Grosjean’s hypothesis, a bilingual speaker’s language mode exists on a continuum 
ranging from “monolingual” to “intermediate” to “bilingual” depending on the activation 
levels of the speaker’s two languages at any given time. In the current study, although the 
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participants with aphasia are supposed to be in the monolingual language mode during 
the English-only condition, there is activation of Kannada that results in the production of 
Kannada matrix language utterances in the English monolingual mode. This is likely 
because Kannada was the most used and first acquired language.  
Morphological-Level Mixing Directionality 
By contrast with the word- and phrase-level mixing directionality, at the 
morphological-level, our participants with aphasia produced an average of 8% of 
morphemes from L1 mixed into L2 in individuals with aphasia and about 2.5% in healthy 
control speakers. Our findings on directionality of morphological mixing are consistent 
with what has been reported in the literature (Bhat and Chengappa, 2003; Chengappa et 
al., 2004). The direction of morphological mixing observed in the current study in 
individuals with aphasia is likely because of greater activation of Kannada due to its 
higher usage levels and also the predilection to follow the socio-linguistic norm of 
mixing at morphological level followed by the local community. 
Although morphological mixing occurred in only a few instances, it is worth 
mentioning that the direction of mixing at the morphological level is L1 to L2 (similar to 
the observed matrix language utterance mixing but different from word- and phrase-
mixing). The author has observed that the direction of morphological mixing in the local 
Kannada-English speaking community is from L1 into L2. Our findings are consistent 
with the socio-pragmatic norm of the local community. 
To conclude, our individuals with aphasia followed the same direction of LM that 
the healthy control speakers followed in the language-mixed condition. They followed 
the same patterns in the monolingual conditions as well (where the healthy controls 
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virtually did not mix at all). The directionality of word- and phrase-level intrusions was 
from English into Kannada (L2 into L1); for both groups, morpheme- and utterance-level 
intrusions were primarily from Kannada into English (L1 into L2). Inhibition theory 
accounts for the word- and phrase-levels mixing as individuals with aphasia particularly 
had difficulty to control the non-target language in the monolingual conditions. However, 
at this point it appears that the inhibitory theory does not account for the directionality at 
utterance-level. The socio-linguistic aspect of following the pragmatic norm accounts for 
the directionality of LM at all the linguistic levels.  
5.3.2.2. LM between Tasks 
We asked whether there were any differences in the amount of LM between 
personal narrative and picture descriptions tasks in bilingual speakers with and without 
aphasia. As predicted the amount of Kannada matrix language utterances produced in the 
English-only condition and the total word-level mixing occurred more often in the 
personal narrative task than the picture description task in both groups. The pattern of 
task difference findings we have reported can be explained in several ways.  
We speculate that in terms of task formality, the personal narrative task might be 
a less formal one as participants are asked to talk about their own life experiences, which 
is not the case in the picture description task. This makes personal narratives more 
informal than the picture description task, resulting in more word-level and Kannada 
matrix utterance mixing. The structured nature of the picture description task might cause 
bilingual speakers to avoid mixing. As discussed earlier, it is not acceptable to mix 
languages during structured formal tasks or situations in the Indian community. 
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Another possibility for such a finding is that the personal narrative task is a type 
of elicitation measure that draws on memory, which leads usage of resources from 
different languages during production to a greater extent than tasks such as picture 
description (e.g., Robinson, 1995; Gamm, 2014). Because of the complexity of the task, 
the participants had to retrieve target words from a different language during personal 
narratives more than during picture description tasks. 
 Alternatively, personal narratives can be a more complex task, as producing them 
is cognitively more demanding than the picture description task. Researchers argue that 
context-based tasks (such as picture descriptions) are simpler than those tasks that require 
references to objects and events in time and space (e.g., Long, 1985; Robinson, 1995). 
Considering that participants in the current study were required to describe events that 
had already occurred (a trip, a happy event, and their stroke) during the personal narrative 
task, we speculate that it was a cognitively complex task. Referencing the “there-and-
then” in personal narratives as opposed to referencing to the “here-and-now” in picture 
descriptions (Robinson, 1995, p. 102) requires more attention and planning of speech 
production, adding to the level of complexity. Because of the more cognitively 
demanding nature of the personal narrative task, participants in the current study made 
use of words and utterances from a different language for narrative production.  
 To summarize, both participant groups produced more Kannada matrix language 
utterance mixing and total word-level mixing in the personal narrative task than the 
picture description task. More mixing in the personal narrative task might either be 
because it is a less complex task in terms of task formality or because it is a cognitively 
complex task, due to which participants resort to a different language. Surprisingly, there 
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were no differences in the amount of phrases and morphemes mixed between the two 
tasks. 
5.3.2.3. LM in Different Word Classes 
 
In the current study, we investigated the frequency of each word class mixed by 
speakers with and without aphasia in two tasks across different conditions. Based on the 
previous literature, we hypothesized nouns, verbs, and adjectives would be the most 
commonly mixed word classes in both groups. 
Consistent with Meltzer-Asscher and Thompson’s (2014) findings, we found 
similar proportions of nouns, verbs, adjectives, and conjunctions mixed between the 
healthy control speakers and the participants with aphasia. Consistent with our 
hypotheses, the amount of mixing in all the word classes was, however, greater in the 
experimental group than the control group for all the major word classes. 
As predicted, individuals with aphasia mixed nouns disproportionally more than 
other word classes (PN: 29.90%; PD: 41.36%). Verbs (PN: 12.82%; PD: 14.49%) and 
adjectives (PN: 28.57%; PD: 7.11%), respectively, were the next in hierarchy. The same 
hierarchy was seen in the healthy control participants as well (Nouns – PN: 1.88% and 
PD: 3.04%; Verbs – PN: 2.87% and PD: 1.99%; Adjectives – PN: 2.27% and PD: 
2.45%). This finding corroborates the results of different studies involving various 
language pairs and healthy participants. For example, Pfaff (1979) and Poplack’s (1980) 
study on Spanish-English speakers; Berk-Seligson’s (1986) study on Hebrew-Spanish 
speakers; Redouane’s (2005) study on Arabic-French speakers; and Sinha and Thakur’s 
(2005) study on Hindi-English speakers, whose healthy bilingual participants mixed 
nouns the most. Poplack’s (1980) results, however, runs counter to this finding. Poplack 
 ! 244!
found phrases (17.7%) to be the most switched constituents, and nouns only 9.5%. 
Kanthimathi (2009) found similar results to ours in her study. She found that healthy 
bilingual speakers mixed nouns the most (38.86%) compared to verbs (17.39%), 
adjectives (12.23%) and adverbs (11.14%). Sridhar & Sridhar (1980) provided 
complementary evidence of LM occurring at various levels; mixing of nouns, adjectives, 
adverbs, and verbs were the most common in word-level mixing (no percentages given), 
while articles, quantifiers, auxiliaries, prepositions, and clitics were the most unlikely 
word classes to be mixed.  
To conclude, individuals with aphasia mixed nouns most often, a finding, which 
is supported in the literature (e.g., Sridhar & Sridhar, 1980; Berk-Seligson, 1986; 
Kanthimathi 2009). Verbs and adjectives respectively, were next in hierarchy. The same 
hierarchy was seen in the healthy control participants as well. 
5.3.2.4. Borrowed Words 
 In the current study we investigated whether there was a difference in the 
numbers of borrowed words that were produced between the two groups. As borrowed 
words are part of the language that they are borrowed into, we expected the same amount 
of borrowing, between groups, between tasks, and among the three conditions. 
 Our data support our prediction regarding the amount of borrowing between 
healthy controls and individuals with aphasia. Overall, we did not find any difference in 
the amount of borrowing between the two groups. It must be noted, however, that both 
healthy control speakers and individuals with aphasia borrowed words only in a few 
instances. All the participants borrowed words from English into Kannada, which is more 
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typical than borrowings in the opposite direction among bilingual Kannada-English 
speakers in the local community. 
 The control group produced more borrowed words in the language-mixed 
condition than the two monolingual conditions. This suggests that the healthy control 
participants considered borrowed words equivalent to language-mixed words. Hence, we 
see the same pattern of borrowing as LM, i.e., more borrowing and LM when participants 
were encouraged to mix languages. 
 However, what is evident is that individuals with aphasia borrowed more words in 
the Kannada-only condition than in the language-mixed and English-only conditions. 
This can be interpreted in a number of ways: a) individuals with aphasia understood that 
borrowed words were part of Kannada and used them in the Kannada-only condition 
appropriately; or b) they did not consider borrowed words as part of the base language 
and instead considered them language-mixed words. Since there were only a few 
instances where the participants borrowed words, it is difficult to draw conclusions about 
borrowing. 
 To summarize, we found both typical and atypical patterns of LM in individuals 
with aphasia. The atypical patterns of LM are: a) individuals with aphasia produced a 
higher percentage of mixing compared to the healthy control participants, which is 
consistent with the literature; b) individuals with aphasia produced a higher percentage of 
mixing in the Kannada-only condition, i.e., individuals with aphasia did not follow the 
instructions provided by the examiner during the Kannada-only condition; c) individuals 
with aphasia produced Kannada matrix language utterances in the English-only 
condition, which is atypical in the local Kannada-English speaking community; and d) 
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individuals with aphasia produced more word-level mixing during Kannada-only and 
language-mixed condition than English-only condition. The typical patterns of LM are: a) 
individuals with aphasia followed the same direction of LM the healthy control speakers 
followed in the language-mixed conditions. Participants with aphasia followed the same 
directionality in both monolingual and language-mixed conditions; b) both groups 
produced more Kannada matrix language utterance mixing and total word-level mixing in 
the personal narrative task than the picture description task; c) participants with aphasia 
mixed nouns most often. Verbs and adjectives respectively, were next in hierarchy. The 
same hierarchy was seen in healthy control speakers as well; and d) there was no 
difference in the amount of words borrowed between the two groups. 
5.4. Dysfluency Measures 
5.4.1. Frequency of Dysfluencies Produced between Groups 
We compared the relative frequency of the production of dysfluencies 
(inappropriate pauses, non-words, audible pauses, and repetitions) between healthy 
control speakers and participants with aphasia. As hypothesized, individuals with aphasia 
produced more dysfluencies than the healthy controls. Researchers have reported 
(Haravon, Obler, & Sarno, 1994; Muñoz et al., 1999; Bhat & Chengappa, 2005; Sherratt, 
2007) the production of dysfluencies in the discourse samples produced by their 
participants with aphasia. They suggested that these behaviors are due to difficulties in 
lexical retrieval in one language while sparing access in the other. 
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5.4.2. Dysfluencies in Different Conditions 
We also asked whether there were any differences in the number of dysfluencies 
produced when participants were encouraged to mix and when they were constrained 
from mixing. We predicted fewer dysfluencies when bilingual speakers mixed languages 
compared to when they are constrained from mixing because in the mixed condition 
participants would change languages if they could not retrieve a particular word. Based 
on this theory, bilingual speakers might consciously or unconsciously use pauses as 
fillers while speaking in one language. Inconsistent with our prediction, participants with 
aphasia produced a higher number of inappropriate silent pauses in the Kannada-only 
condition than the English-only and language-mixed conditions, and consistent with our 
prediction they produced a higher number of audible pauses in the two monolingual 
conditions than the language-mixed condition. Although Bhat and Chengappa reported 
pauses and hesitations in their study participants, they did not detail the conditions during 
which the pauses were evident. Therefore, we cannot make direct comparisons with their 
findings. 
The presence of inappropriate silent pauses in the English monolingual condition 
and audible pauses in both Kannada and English monolingual conditions suggests 
impaired lexical retrieval, causing participants to produce more pauses. This may be 
another instance where the impaired lexical retrieval account seems to explain more 
pauses in the monolingual contexts. This finding is consistent with our prediction and is 
one of the sources of evidence for higher productivity in the language-mixed condition 
than in the monolingual conditions. 
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To summarize, individuals with aphasia produced more dysfluencies compared to 
the healthy control participants. Also, participants with aphasia produced more 
inappropriate silent pauses in the Kannada-only condition and audible pauses in the 
monolingual conditions than when they were allowed to mix. More pauses during the 
monolingual conditions could be due to impaired language control device. 
5.5. Discourse Measures: Coherence and Communicative Success 
5.5.1. Discourse Measures in Healthy Speakers and Individuals with Aphasia 
As defined earlier, speakers in the current study are considered to communicate 
successfully if they score higher on the 7-point rating scale, if they have higher coherence 
ratings, and if they are productive (on number of morphemes, words, phrases, and 
utterances) in the language-mixed condition. The productivity measures are detailed in 
section 5.2. 
In the current study, we asked the raters to determine whether there were any 
differences in the coherence and communicative success ratings in the healthy control 
speakers and individuals with aphasia. As hypothesized, the healthy control participants 
scored higher on both coherence and communicative success scales than individuals with 
aphasia. This finding can be explained in many ways. 
The first possible explanation for a lower score on coherence and communicative 
success scales in individuals with aphasia than the healthy control speakers might be due 
to the presence of language impairment that negatively affects coherence and 
communication success. As lexical retrieval difficulties and grammatical impairment is 
common in individuals with aphasia, the narratives produced were discontinuous with 
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frequent interruptions (Marini, Andreetta, Tin, & Carlomagno, 2011), which resulted in 
lower coherence and communicative success scores in individuals with aphasia. 
Second, lower coherence and communicative success scores in individuals with 
aphasia might be because of the increase in the number of inappropriate silent and 
audible pauses individuals with aphasia produced, which could have led to lower 
coherence and success ratings (post-hoc correlation findings confirm this line of 
reasoning). 
A third explanation for a lower score on the coherence and communicative 
success scales in individuals with aphasia compared to the healthy control speakers might 
be due to the variation in the rater/listener’s judgments. A listener’s subjective judgments 
of a speaker’s communicative success and coherence level depend on many factors 
(Nicholas & Brookshire, 1995). For example, the speaker’s level of accuracy, 
completeness, and relevance can greatly affect the listener’s perception of communicative 
success. A speaker might be very succinct in almost all the words he or she produces but 
might fail to convey the main point. Or, the speaker might provide the listener with all the 
relevant information, but do so inefficiently with pauses and repetitions, leading to lower 
scores on the discourse measures, as our data confirm. 
Lastly, due to the neurological damage, both L1 and L2 post-stroke proficiencies 
are reduced in individuals with aphasia relative to their pre-morbid language 
proficiencies. Due to the lower proficiencies of languages, the formation of coherent and 
complete utterances might be reduced. Hence the coherence and success ratings were 
lower in the speakers with aphasia compared to the healthy control participants.  
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5.5.2. Discourse Measures in Different Conditions 
We asked whether there were any differences in coherence and communicative 
success ratings when participants mixed languages compared to when they were 
constrained from mixing. Contrary to our prediction, there was no difference in the 
coherence and success ratings across the three experimental conditions for either group. 
Hegde, Alva, Oommen, and Bhat (2011) argued that some subjects might mix in order to 
organize and structure their discourse, which was not true in our study participants. 
While engaging in discourse, speakers make use of linguistic skills that help them 
organize their speech successfully. Although some scholars (e.g., van Dijk, 1980; 
Ulatowska, 1981, 1983; Glosser & Deser, 1990) assert that micro-linguistic 
(morphological, syntactic, lexical, and pragmatic concepts) and macro-linguistic 
(cohesion and coherence) processes are independently organized, impairment in each 
process affects the other (Prins & Bastiaanse, 2004; Sherratt, 2007; Marini et al., 2011). 
This might have resulted in reduced coherence ratings, which in turn might have resulted 
in reduced communicative success ratings. 
In summary, the control group scored higher on coherence and success scales than 
the experimental group, as we predicted. There was no difference in coherence and 
success ratings across the three experimental conditions and between the two elicitation 
tasks, which is not consistent with our predictions. We predicted that the coherence and 
success ratings would be higher in the language-mixed condition, expecting the mixing of 
languages to improve discourse coherence and lead to a more successful form of 
communication. The lack of any difference in coherence and success ratings might be due 
to the presence of dysfluencies or it might be because of reduced language proficiencies. 
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To date, there have been no studies of the role of LM in coherence; therefore we cannot 
make comparisons of our findings with previous literature. Although we did not find 
higher scores on the coherence and communicative success rating scales (contrary to our 
prediction), we found increased productivity in the language-mixed condition. We can 
confidently state that LM does not lead to better communication (in terms of coherence 
and success), however, LM boosts productivity.  
5.6. Patterns of Language Use in the Indian Kannada-English Speaking Community 
Mixing languages while communicating is a common pattern seen in 
neurologically intact Kannada-English bilingual speakers. In the Indian context, the 
second language, especially English may take over the first language in 
professional/educational domains (Bhat & Chengappa, 2014). During daily 
communication, there is reduced inhibition in either of the two languages; hence there is 
frequent usage of mixed codes in the Kannada-English speaking community.  Our LM 
findings in individuals with aphasia in the Kannada-only and language-mixed conditions 
are consistent with the socio-linguistic norm of the local community. 
Our findings suggest that the pragmatic skills in individuals with aphasia are still 
intact, and that the unnaturalness of the assigned tasks caused the participants with 
aphasia to follow their natural avenue of communication. Although we did not use the 
most natural way of eliciting discourse, but, instead, encouraged the participants to mix in 
the language-mixed condition, the fact that we did not see much difference between the 
Kannada-only and language-mixed conditions in individuals with aphasia suggests that 
the participants were following a norm in these two conditions. 
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Although, individuals with aphasia did not communicate successfully (based on 
coherence and communicative success scales), they were productive and had fewer 
audible pauses when they were encouraged to mix than when they were constrained from 
mixing. In observing the discourse produced during the English-only condition, we noted 
that the participants were less successful in producing narratives in the English-only 
condition.  
We can confidently say that we did not find what we predicted vis-à-vis LM 
resulting in a better form of communication in individuals with aphasia. Being a bilingual 
or speaking in two languages does not necessarily help speakers with aphasia to 
overcome difficulties in lexical retrieval, grammar, and fluency, i.e., LM might not help 
to overcome their linguistic impairment and communicate better. 
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5.7. Limitations of the Study 
 While the study has many innovations (e.g., video clips to provide instructions, 
using percentages to compare mixing across groups, tasks, and conditions, using pre- and 
post-morbid language proficiencies to account for LM), there are certain limitations to be 
mentioned. 
• We did not expect mixing in the English-only condition in the healthy control 
participants. However, we did find mixing in the healthy control group but only 
one participant accounted for 1% Kannada matrix language utterances and 2% 
Kannada bound morphemes in the English-only condition. The reason for finding 
some Kannada matrix language utterances and bound morphemes in the English 
monolingual condition is probably that the participant did not understand the 
instructions. However, since the PI followed the rule of reminding the 
participants once to not mix languages in the two monolingual conditions, the 
participant was not reminded for subsequent instances of LM. 
• Participants of the current study received two sets of instructions for the 
language-mixed condition, the first via a video clip of the purported listener, the 
second from the author who administered the tasks. In the first set of instructions, 
the participants were told they were allowed to mix Kannada and English while 
speaking. In the second set of instructions, the participants were encouraged to 
mix Kannada and English while speaking. As a result, we are not sure if the 
participants were mixing naturally, or, rather, because they were encouraged to 
mix in the language-mixed condition. However, one positive aspect is that, since 
both healthy control participants and individuals with aphasia received the same 
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two sets of instructions we can consider the findings of the current study accurate 
insofar as they distinguish the two groups. 
Despite the two sets of instructions given, the higher frequency of mixing 
in individuals with aphasia than the healthy controls in the current study is 
comparable to a number of studies in the existing literature (Muñoz et al., 1999; 
Chengappa et al., 2004; Bhat & Chengappa, 2005). In addition, the fact that we 
did not see a significant difference between the Kannada-only and language-
mixed conditions in individuals with aphasia suggest that the participants were 
communicating naturally in these two conditions. 
• Presence of a trilingual examiner in the testing room while testing the language 
usage patterns in the monolingual conditions might have resulted in mixing in 
those conditions. However, our findings are consistent with the literature, 
therefore the results are probably accurate. 
• The coherence and communicative success rating scales might not be the best way 
to quantify success, as they are subjective in nature. This use of subjective scales 
to measure success might be one of the reasons why we did not find any 
difference in communicative success when the participant groups mixed 
languages compared to when they did not. In addition to the subjective scales, use 
of quantitative measures would yield better information about communication 
success (discussed in next point). 
• The only quantifiable data we used to determine communicative success were 
productivity measures (number of morphemes, words, phrases, and utterances). 
We are not certain if the productivity measures used in the current study are best 
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when assessing success. Communicative informativeness and efficiency measures 
like content units, correct information units (CIUs), and main events are some 
additional quantitative assessments that can be used to investigate communicative 
success. 
• One of the reasons we did not find task differences for most of the measures 
studied could be that the two tasks selected for the study were not sufficiently 
different in terms of formality. The tasks might not be the ideal tasks to find any 
difference. 
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5.8. Future Directions 
The findings in this dissertation provide a guideline for studying various patterns 
of LM in bilingual speakers with and without aphasia. The study also leads to some 
specific research questions, which are laid out in the remainder of this section. 
• As discussed above, the rating scales for coherence, success, and the amount of 
mixed morphemes, words, phrases, and utterances may not yield enough 
information about the quality of the observed discourse and how successful said 
discourse was. The best way to measure success would be using a combination of 
quantitative and qualitative measures. Future research will be strengthened by 
using quantitative measures like content units30 and correct information units 
(CIUs)31 to quantify informativeness and efficiency of the discourse. Both content 
units and CIUs are standardized measures of productivity as well as 
informativeness and efficiency. 
• Assessing daily language usage patterns (e.g., language usage in various 
environments, language usage with people, etc.) of individuals with aphasia and 
investigating its impact on LM would enhance the knowledge of a bilingual 
speaker’s LM patterns, mainly because the pre-morbid language usage patterns 
play an important factor in the post-morbid language usage patterns in individuals 
                                                
30 Content units can be defined as “grouping of information that is always expressed as a unit by 
normal speakers” (Yorkston & Beukelman, 1980, p. 30). For example “The little (1) boy (2) is on 
the stool (3) and reaching up (4) for a cookie (5) and he’s going to fall over (6)”. The underlined 
words are the content words in the above example. A list of content units produced by healthy 
controls should be noted to compare the language samples of individuals with aphasia. 
 
31 CIU is defined as the “words that are intelligible in context, accurate in relation to the picture(s) 
or topic, and relevant to and informative about the content of the picture(s) or the topic” 
(Nicholas & Brookshire, 1993, p. 348). 
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with aphasia. Recall that data of the daily language usage patterns of the patients 
in the current study were collected using the language usage questionnaire in 
Appendix B, so it will be possible to analyze them to address this issue 
• It is the author’s observation that individuals with aphasia are comfortable mixing 
languages –especially mixing English words and phrases into Kannada and 
inserting Kannada utterances in English when interlocutors are bilingual-- and it 
is uncomfortable for them to not mix languages, unmixed language is not a 
practice in Mysore. Therefore, the findings of this study pertain to the tasks used 
and the type of analysis performed in it. Hence, the author would not conclude 
that mixing languages would never help patients have a more successful form of 
communication. Future research will be strengthened by adding more raters to 
rate the communicative success in both formal (picture description) as well as 
informal (conversation) discourse tasks. 
• Analyzing the occurrence of pauses before a mixed word would help us 
understand if the pauses are a result of LM and, in turn, whether the number of 
pauses increases or decreases when there is more mixing. This analysis would 
also give information about lexical retrieval issues in bilingual speakers with non-
fluent aphasia, and if LM would help them resolve the issue of whether lexical 
mixing results, at least in part, from lexical retrieval impairment.  
As discussed above, one way to assess if disruption in the flow of 
language processing at a particular level leads to LM at that level is by assessing 
the occurrence of any type of dysfluency (audible pauses, inappropriate silent 
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pauses, repetitions, non-words) before phonological-, morphological-, syntactic-, 
and lexical-mixing.  
• Analyzing the relationship between language proficiency with LM would give us 
a better understanding about the effect language proficiency has on LM. Pre- and 
post-proficiency ratings from both high and low proficient bilingual speakers with 
non-fluent aphasia in their expression, comprehension, reading, and writing in 
both Kannada and English can be used for the analysis. 
• Analyzing the relationship between severity and type of aphasia, months/years of 
treatment, type of treatment, and languages used for treatment with LM would be 
important to help us understand if the above-mentioned variables lead to a varying 
pattern of LM. Such data are already available for the participants in the current 
study from our administration of the WAB and a more refined analysis of how 
they link to mixing amount and type can be undertaken with them. 
• Evaluating the LM patterns in the monolingual mode by a monolingual evaluator 
and in the bilingual mode by a bilingual evaluator. As it is very rare to find a 
monolingual speaker in the Indian community, Bhat and Chengappa (2014) 
suggested an alternative for testing the bilingual speakers in the monolingual 
context by the examiner who can speak and understand only one of the target 
languages. For example, while evaluating a Tamil-English bilingual speaker, a 
Tamil-Kannada interlocutor can examine the LM patterns in the Tamil 
monolingual condition, and a Kannada-English interlocutor can examine the LM 
patterns in the English-monolingual condition. 
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Chapter 6: Conclusion 
One of the main objectives of the current study was to investigate the patterns of 
LM in bilingual speakers with non-fluent aphasia. Investigating brain damaged and non-
brain damaged bilingual speakers from the same speech community allowed for the 
interpretation of typical and atypical patterns of language usage. We observed four 
atypical patterns of LM in individuals with aphasia: 1) individuals with aphasia produced 
a higher percentage of mixing compared to the healthy control participants, which is 
consistent with the literature; 2) individuals with aphasia produced a higher percentage of 
mixing in the Kannada-only condition, i.e., individuals with aphasia did not follow the 
instructions provided by the examiner during the Kannada-only condition; 3) individuals 
with aphasia produced Kannada matrix language utterances in the English-only 
condition, which is atypical in the local Kannada-English speaking community; and 4) 
individuals with aphasia produced more word-level mixing than mixing at other linguistic 
levels; healthy control participants mixed more at the morphological level than at other 
levels. Other researchers have also reported two of the four atypical patterns reported and 
refer to them as “pathological” mixing patterns, whereas in the current study we use the 
term atypical mixing patterns, as the author does not believe it is appropriate to label 
certain types of LM as “pathological” merely because they are produced by individuals 
with aphasia. 
The typical patterns of LM are: 1) individuals with aphasia followed the same 
direction of LM the healthy control speakers followed in the language-mixed conditions. 
Participants with aphasia followed the same directionality in both monolingual and 
language-mixed conditions; 2) both groups produced more Kannada matrix language 
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utterance mixing and total word-level mixing in the personal narrative task than the 
picture description task; 3) participants with aphasia mixed nouns most often. Verbs and 
adjectives respectively, were next in hierarchy. The same hierarchy was seen in healthy 
control speakers as well; and 4) there was no difference in the amount of words borrowed 
between the two groups. 
Neurologically intact bilingual speakers have the ability to inhibit the non-target 
language based on the linguistic code they share with the interlocutor. On the contrary, 
overall, individuals with aphasia might not have the ability to inhibit the non-target 
language due to the neurological insult to the brain, which in turn leads to the atypical 
patterns of LM. 
Our healthy control participants followed the instructions provided by the 
investigator in the monolingual contexts. By following the instructions in the Kannada-
only condition, the control group produced speech that is not typical in the local 
Kannada-English speaking community. By contrast, individuals with aphasia did not 
follow the instructions provided by the investigator in the monolingual contexts, instead 
following the societal pragmatic norm observed in bilingual Kannada-English speakers in 
the Mysore-Bangalore region. In doing so, individuals with aphasia produced speech that 
is considered pragmatically inappropriate by Perecman and Grosjean, as they mixed 
languages in the Kannada-only monolingual context. One must infer that individuals with 
aphasia have difficulty inhibiting the non-target language in the Kannada monolingual 
context. However, individuals with aphasia in the current study do have the ability to 
inhibit a non-target language to an extent in the English monolingual context, as they 
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produced a lower percentage of word- and phrase- level mixing in the English-only 
condition compared to the Kannada-only condition in both tasks. 
We found asymmetry in the directionality of LM at different levels; however, 
individuals with aphasia followed the same patterns of directionality that the healthy 
control speakers followed in the language-mixed condition and also in the monolingual 
contexts as well. Word and phrase intrusions for both groups were more from English to 
Kannada (L2 to L1) more often than the reverse; by contrast, utterances and the rare 
morphological mixing were more often from Kannada to English (L1 to L2) than the 
reverse. Both findings are consistent with daily practice, based on the author’s 
observations among Kannada-English speakers. Inhibition theory accounts for mixing at 
the word- and phrase-levels, as individuals with aphasia had particular difficulty 
controlling the non-target language in the monolingual conditions. However, at this point 
it appears that the inhibitory theory does not account for the directionality at utterance-
level. The directionality findings of the current study are consistent with the way 
bilingual Kannada-English speakers communicate in everyday settings, for both groups. 
The second objective was to assess if bilingual speakers with non-fluent aphasia 
communicate more successfully when they mix languages than when they attempt to use 
only one language. In order to determine whether increased mixing served to enhance 
communication, we rated the discourse samples produced by the participants for 
communicative success and coherence, and assessed productivity. Although we did not 
find higher scores on the coherence and communicative success rating scales, we found 
increased productivity in the language-mixed condition. We can confidently state that 
LM does not lead to a better form of communication (in terms of coherence and success), 
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however, LM boosts productivity. Because the communicative success and coherence 
scores in the monolingual and language-mixed conditions were the same for our 
participants with aphasia, our data suggests that LM might not be used to compensate for 
a linguistic impairment (Perecman, 1984). Instead the reason for increased mixing in 
participants with aphasia than healthy control speakers is due to malfunctioning of the 
brain’s “language control” device as Green & Abutalebi (2008) argued.  This faulty 
language control might have caused individuals with aphasia to have difficulty inhibiting 
the non-target language during the monolingual conditions, causing an increase in LM 
compared to the healthy control participants. 
It is common practice these days for clinicians and researchers to promote the 
usage of two or more languages, as they believe it enhances communication (e.g., Muñoz 
et al., 1999; Chengappa, et al., 2004). However, in the current study, we found that the 
ability to use more than one language appears not to lead to a more successful form of 
communication. We found that individuals with aphasia produced more morphemes, 
words, phrases, and utterances when they were encouraged to mix languages, but they did 
not score higher on the communicative success and coherence scales compared to when 
they were constrained from mixing. This could be because having an additional language 
to communicate with might not compensate for lexical retrieval, grammatical, and 
fluency impairments. 
The potential contributions of this study are four-fold: 1) Bilingual speakers with 
non-fluent aphasia produced a similar amount of mixing in Kannada-only (L1) and 
language-mixed conditions because of impaired language control device and the 
compulsion to follow the socio-linguistic norm of the Kannada-English speaking 
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community; 2) Bilingual speakers with non-fluent aphasia produced a higher percentage 
of word-level mixing and healthy controls produced a higher percentage of 
morphological-mixing than the other types of mixing; 3) Previous studies have argued 
morphological-mixing as a “pathological” pattern of LM. In the current study we found 
morphological-mixing in both groups, which refutes the claims made by researchers; and 
4) Many researchers believe LM enhances communication; in the current study, we did 
not find LM to result in a better form of communication (in terms of coherence and 
success scales), however, LM boosts productivity and reduces audible pauses. 
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APPENDIX A 
Language Proficiency Questionnaire 
Bilingual Questionnaire  
Name of the participant: 
Age/Sex: 
What is your preferred language of communication today? _________________ 
At what age did you acquire your second and third language? 
English ________                 
Hindi ________ 
5- Point Rating Scale    
1 –Virtually Nothing 
2 –Limited 
3 –Relatively Well 
4 –Quite Well 
5 –Excellent  
 
Comprehension 
Before your illness, how well did you understand Kannada? 
1  2  3  4  5 
Before your illness, how well did you understand English? 
1  2  3  4  5 
Before your illness, how well did you understand Hindi? 
1  2  3  4  5 
 
Spoken Language 
Before your illness, how well did you speak Kannada? 
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1  2  3  4  5 
Before your illness, how well did you speak English? 
1  2  3  4  5 
Before your illness, how well did you speak Hindi? 
1  2  3  4  5 
 
Reading 
In your daily life before your illness, how well did you read Kannada? 
1  2  3  4  5 
In your daily life before your illness, how well did you read English? 
1  2  3  4  5 
In your daily life before your illness, how well did you read Hindi? 
1  2  3  4  5 
 
Writing 
In your daily life before your illness, how well did you write Kannada? 
1  2  3  4  5 
In your daily life before your illness, how well did you write English? 
1  2  3  4  5 
In your daily life before your illness, how well did you write Hindi? 
1  2  3  4  5 
 
  
 ! 280!
APPENDIX B 
 
Language-Mixing Questionnaire 
 
(Taken from Li, Sepanski, & Zhao, 2006 and modified for the requirements of the present 
study) 
 
Contact Information 
 
Name: ____________________________________  
 
Please answer the following questions to the best of your knowledge.  
 
PART-A 
 
1. Please specify the age at which you started to learn your second language in the 
following situations (write age next to any situation that applies).  
At home _____ 
In school _____ 
 
2. How did you learn your second language up to this point? (Check all that apply) 
Mainly through formal classroom instruction _____ 
Mainly through interacting with people _____ 
A mixture of both _____  
Other (specify) _____  
 
3. Do you have a foreign accent in the languages you speak? If so, please rate the strength 
of your accent on a scale from 1 (not much of an accent) to 7 (very strong accent).  
Language Accent (Circle one) Strength 
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4. What language do you usually speak to your mother at home? (If not applicable for 
any reason, write N/A). 
 
5. What language do you usually speak to your father at home? (If not applicable for any 
reason, write N/A). 
 
6. What languages can your parents speak fluently? (If not applicable for any reason, 
write N/A)  
Mother: _________________________  
Father: __________________________  
 
7. What language or languages do your parents usually speak to each other at home? (If 
not applicable for any reason, write N/A)  
 
8. What language do you usually speak to your spouse at home (If not applicable for any 
reason, write N/A)? 
 
9. What language do you usually speak to your children at home (If not applicable for 
any reason, write N/A)? 
First Child: 
Second Child:  
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Third Child: 
Fourth Child: 
 
10. What language or languages do your children speak to each other at home? (If not 
applicable for any reason, write N/A)  
 
11. Write down the name of the language in which you received instruction in school, for 
each schooling level:  
Primary/elementary School __________ 
Secondary/Middle School __________ 
High School _________  
College _________ 
University _________ 
 
12. Estimate, in terms of percentages, how often you use your native language and other 
languages per day (in all daily activities combined):  
Native language _____% 
Second language ______% 
Other languages ______% (specify: ____________________)  
(Total should equal 100%)  
 
13. Estimate, in terms of hours per day, how often you watch TV or listen to radio in your 
native language and other languages per day.  
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Native language _____ (hrs) 
Second language ________ (hrs) 
Other languages ___________________________ (specify the languages and hrs)  
 
14. Estimate, in terms of hours per day, how often you read newspapers, magazines, and 
other general reading materials in your native language and other languages per day.  
Native language _____ (hrs) 
Second language ________ (hrs) 
Other languages ___________________________ (specify the languages and hrs)  
 
15. Estimate, in terms of hours per day, how often you use your native language and 
other languages per day for work or study related activities (e.g., going to classes, writing 
papers, talking to colleagues, classmates, or peers).  
Native language _____ (hrs) 
Second language ________ (hrs) 
Other languages ___________________________ (specify the languages and hrs)  
 
16. In which languages do you usually: 
Add, multiply, and do simple arithmetic? _______________  
Dream? ________________ 
Express anger or affection? _________________________  
 
17. In which language (among your best two languages) do you feel you usually do 
better? Write the name of the language under each condition.  
   At home   At work  
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Reading  _______   _______  
Writing   _______  _______  
Speaking   _______  _______  
Understanding  _______   _______  
 
18. Among the languages you know, which language is the one that you would prefer to 
use in these situations?  
At home  _______ 
At work _______ 
At a party   _______ 
In general   _______ 
 
19. If you have lived or traveled in other countries for more than three months, please 
indicate the name(s) of the country or countries, your length of stay, and the language(s) 
you learned or tried to learn. 
 
20. If there is anything else that you feel is interesting or important about your language 
background or language use, please comment below.   
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PART-B 
Language-mixing Information: 
Instructions: 
Language-mixing can be defined as using at least two languages during communication. I 
don’t mean those English words we use in our daily communication like “bussu”, 
“television”, “phone”, etc., but those words that are used when we do not recall in a 
particular language. For example, using “book”, when we are not able to recall the word  
“pustaka”, or using “friends”for “snehitharu”. 
 
21. When you are speaking, do you ever mix words or sentences from the two or more 
languages you know?  
 
22. List the languages that you mix and rate the frequency of mixing in normal 
conversation with the following people, on a scale from 1 (mixing is very rare) to 5 
(mixing is very frequent). Write down the number in the box.  
 
Relationship Languages Mixed Frequency of Mixing 
Spouse/Family Members   
Friends   
Co-workers   
 
 
23. Do your family members mix languages while speaking to each other? 
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24. Do you family members mix languages while speaking to you? If yes, is it more, less, 
or the same compared to the severity in #23. 
25. Is the frequency of language-mixing of your family members with you more after the 
incident of stroke? 
Rating for LM ____ (before stroke) 
Rating for LM ____ (after stroke) 
1 –Mixing very rare 
5 –Mixing very frequent 
26. Is the frequency of language-mixing of you with your family members more after the 
incident of stroke? 
Rating for LM ____ (before stroke) 
Rating for LM ____ (after stroke) 
1 –Mixing very rare 
5 –Mixing very frequent 
27. What is the preferred direction of language-mixing your family follow? 
With you ____ (L1 to L2 or L2 to L1) 
With each other ____ (L1 to L2 or L2 to L1) 
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APPENDIX C 
Video Instructions 
(a) Kannada monolingual video instructions:  
Kannada Version: “Namaste! Nanna hesaru Sahana. Nanage Kannada bhasheya badalu 
bere yaava bhasheyu baruvudilla. Neevu Kannada bhasheyalliyee maathanaada bekendu 
korikoLLutheene. Dayavittu, aangla bhaashe athava bere yaava bhaasheyannu 
upayogisabedi”. 
English Translation: “Hi! My name is Sahana. I speak and understand only Kannada and 
don’t understand any other languages. I request you to use only Kannada in this 
recording. Please do not use English or any other languages.” 
(b) English monolingual video instructions: 
English Version: Hi! My name is Loraine. I speak and understand only English. Please 
use only English in this recording. Please do not use Kannada, or Hindi, or any other 
languages. 
(c) Kannada-English-Hindi language-mixed video instructions: 
Kannada-English Version: Hi! Nanna hesaru Sujatha. Nanage Kannada, English and 
Hindi languages arthavaaguthade. Ee recording alli neevu Kannada, English, athava 
Hindi, bhasheyannu use maadabahudu. 
English Translation: Hi! My name is Sujatha! I understand and speak Kannada, English 
and Hindi. In this recording you could use Kannada, English or Hindi languages.  
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APPENDIX D 
Transcription Guidelines 
(A) General Guidelines 
1. Use appropriate codes to represent the speaker 
a. Use P for Participant 
b. Use C for Clinician 
2. Write down the whole words that a participant says, not parts of words. E.g., Do 
not type “cause” for “because” unless that is what the speaker says. 
3. Use only conventional contractions like isn’t, aren’t, I’m, they’re, etc.  
4. Do not use non-standardized contractions like gimme, gonna, wanna, pick em, 
etc. unless the speaker uses them. 
5. Do not correct any speech. Transcribe whatever the speaker says, even if you 
might not say it that way. If the speaker says, “they is here” transcribe it as “they 
is here” and not “they are here”. 
6. Do not think too much about punctuation marks. Write down whatever you feel is 
correct. 
7.  Spell out all the numbers; do not use digits. E.g., write 14 as fourteen, 25 as 
twenty-five. 
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8. Mark the gestures used within (  ). Mark whether the gesture was made with the 
left hand (L), right hand (R), both hands (B), or whole body (WB) [Don’t give 
this too much significance]. 
9. Transcribe words, phrases and sentences spoken in a different language. Use the 
following color codes: 
a. Kannada – Black 
b. English – Red 
c. Hindi – Blue 
d. Borrowed Words – Green 
(B) Productivity Measures 
1. Number of Morphemes: Morpheme is the smallest grammatical unit in a language. A 
morpheme can be free and bound. Free morphemes are those that can stand alone as 
words (e.g., serve, press, at, and (in English); gaaLi, mathu (in Kannada)). Bound 
morphemes are those that can occur only in combination (e.g., clude – in exclude, 
preclude, include (in English); than in thangaaLi (in Kannada)). Count both free and 
bound morphemes. 
2. Number of Words: Count the words spoken in all languages in a discourse. If you are 
not sure about the word you listen to, transcribe whatever you hear and put (?) next to it. 
Never assume what a word is. That is, if the participant says a word that is unclear, never 
assume the word based on the context. 
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3. Number of Phrases: Phrases cannot stand-alone or cannot occur as a single sentence, 
that does not express a complete thought, lacks a subject or a predicate or both, and does 
not give enough information about the subject or the predicate (e.g., that morning, inside 
door (in English); ninna hesarenu, shubha dinavaagali (in Kannada)). Count both 
Kannada and English phrases. Phrases or sentences with specific leading probes (e.g., 
what’s this, in this picture, etc.) should be excluded. 
4. Number of Utterances: Utterance can be defined as a complete communicative unit 
consisting of single words, phrases, clauses and combination of clauses spoken in a 
context, as against a ‘sentence’, which consists of at least one main clause and any 
number of accompanying sub-ordinate clauses (Carter & McCarthy, 2006). 
a. Do not change the order of the utterance or change the grammaticality of a 
sentence if incorrect. 
b. Please do not include more than one utterance in 1 line. An utterance can 
be a single word, a phrase, or an entire sentence. It is a complete 
meaningful unit of speech bounded by appropriate pauses and intonation 
patterns.  
c. The following are some of the examples of utterance: 
Not on the floor! 
Yeah, I thought she was going to, but she never did 
Bugs lives outside, honey 
We don’t bring them in the house 
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d. If the participant uses connecting words like “and” to produce a long, 
complex sentence, divide the sentence into utterances based on the context 
bounded by appropriate pauses and intonation patterns. 
e. If you are unclear about whether an utterance is a single utterance or 
should be divided into two, or connected to the next one, put (*) next to 
the utterance you are unsure about. 
f. Utterance Indexing: Use indexing at the end of each utterance. Write the 
total number of words in the discourse at the end of each utterance as 
shown below in bold. Insert the indexing within brackets. 
Ok?        [1] 
Not on the floor!      [5] 
Yeah, I thought she was going to, but she never did  [16] 
Bugs lives outside, honey     [20] 
We don’t bring them in the house –    [27] 
(C) Language Usage Measures 
1. Borrowed Words: A borrowed word is a word incorporated from one language into 
another by the community of speakers. These words may or may not be morphologically 
modified. A borrowed word usually do not have an equivalent word in the base language, 
however, if a borrowed word has an equivalent word in the base language the equivalent 
word is infrequent, formal, and not used by the bilingual speakers of the community 
during spoken language. In addition, borrowed words are something that a non-bilingual 
would use. 
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Example of borrowed words: Telephone, TV, Ambulance, etc. 
Example of morphologically modified words: Benchu instead of Bench 
      Ambulance-u instead of Ambulance 
2. Language Choice/Matrix Language: Language choice is determined by noting the 
matrix language of an utterance. Matrix language is the base language of a given 
utterance. Each utterance consists of a matrix language island (ML Island) and or a 
language-mixed and borrowed word. ML Islands are well-formed utterances consisting 
entirely base language constituents demonstrating the syntactic structure of the base 
language. By determining the ML Island of each utterance the language-mixed and 
borrowed words can be determined.  
Example: namma mane mundhe ondu hosa school kaTTthaidaare 
  They are building a new school in front of our house 
In the above example, the matrix language is Kannada, because most of the 
constituents in a sentence are formed using Kannada language (namma mane mundhe 
ondu hosa ____ kaTTthaidaare-ML Island), and the language-mixed form in ‘school’. 
In those instances where the ML Island is difficult to interpret, the language in which 
most of the words in an utterance is produced, that should be considered as the ML 
Island. 
3. Language Mixed Words: Language-mixing is an “intra-sentential phenomenon 
referred to as the mixing of various linguistic units (morphemes, words, modifiers, 
phrases, etc.) primarily from two participating grammatical systems” (Chengappa, 2009). 
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a. Determine the matrix language of each ML Island of an utterance first. Based on 
the base language determine the language-mixed form.  
b. Language-mixing occurs at many levels of language. The different levels are 
morphological, syntactic, lexical, and pragmatic. 
• Instances of Morphological Level Mixing (e.g., compartmentalli, 
schoolalli, principalaagi, urgentaagi., etc.). 
• Instances of Word-Mixing: Word level mixing can occur with verbs, 
nouns, compound nouns, compound verbs, adjectives, adverbs, etc.  
• Instances of Phrase-Mixing: Phrase level mixing includes those phrases 
that cannot stand-alone or cannot occur as a single sentence, that does not 
express a complete thought, lacks a subject or a predicate or both, and 
does not give enough information about the subject or the predicate (e.g., 
naan pareekshe bardirodu is nothing; maneli iro inside door muchide; 
that morning nange en aaythu gothilla, etc.). 
c. Do not consider proper nouns as language mixed words. E.g., If the speaker says 
“pretzel” or “pasta” or “Jupiter” do not consider it as English/language-mixed 
words, because they are unique entities of words. There might be instances where 
even the proper nouns have to be considered as a language-mixed word. E.g., 
using the word “mango” instead of “maavina haNNu”. Here the word “mango” is 
a language mixed word. Some of those class of entities which can and cannot be 
considered as language-mixed words are given below: 
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CAN 
Fruits (apple, mango, grapes, etc.) 
Vegetables (cabbage, onion, chilly, etc.) 
Flowers (jasmine, rose, lily, etc.) 
Names of the trees/plant (Banyan, Coconut, Gulmohar, etc.) 
Names of type of wood (Teak, bamboo, etc.) 
Names of Animals (tiger, giraffe, deer, etc.) 
Names of birds (Peacock, pigeon, crow, etc.) 
Names of insects (ant, cockroach, mosquitoes, etc.) 
CANNOT 
Cities (Rome, New York, Helsinki, Mysore, Bangalore, etc.) 
Person’s name (Ricky Martin, Rajkumar, Amitabh Bachan, etc.) 
Names of cartoons 
Names of TV series  
Names of food that do not have another name in Kannada (rotti, mudde, pasta, 
sandwich) 
Names of schools 
Names of lakes, rivers, ponds 
 ! 295!
Names of countries (France, Japan, Italy) 
Names of devices (Samsung, Nokia, BPL, Ikea, Blackberry, Panasonic, etc.) 
Names of Food Item Brands (MTR, Lays, Maaza, Britannia, etc.) 
Names of any brands (Lakhme, BMW, Maruti, Sony, etc.) 
How to differentiate between borrowed and language-mixed forms?  
Language-mixed forms have an equivalent word in the base language, whereas 
the borrowed words do not have. For example, the word ‘ambulance’ has no equivalent 
word in Kannada, although sometimes in formal language in written discourse the word 
‘thurthu vahana’ is used. The word ‘breakfast’ on the other hand is a language-mixed 
form because it has an equivalent word in Kannada, i.e., ‘thindi’.  
(D) Measures of Dysfluency 
1. Inappropriate Silent Pauses: Inappropriate silent pauses are pauses that are abnormally 
too long and placed in the wrong places in a discourse. This is decision is made 
pragmatically, based on the context. 
2. Audible Pauses: Audible pauses are the indefinite communicative sounds like ah, uhm, 
umm, hmm, aa, err, etc. Use (#) to code each audible pause. 
3. Non-Words: A word that has no meaning or is not known to exist can be defined as a 
non-word. Use ($) for coding non-words. 
4. Repetitions: Code full and partial word repetitions as well as phrase repetitions. Count 
full word and phrase repetition for total number of words. Do not count the partial word 
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repetitions. Code the partial word repetitions as audible pauses or non-words depending 
on its nature. Italicize the repeated portions of the word. 
a. Part word repetitions 
E.g.,  mar mari idu 
       ban bandu avaribru 
 
b. Whole word repetition 
E.g.,  namge namge kai kaalu peTTagathe 
 
c. Part word repetition with a non-word insertion 
E.g., hakki ma hakkigaLige thondre 
 
d. Whole-word repetition with a non-word insertion 
E.g.,  mundhe bir mundhe hoguva 
 
e. Part word repetition with real word insertion  
E.g.,  naan hog mane biTT hogtheeni 
 
The following variables will be coded:  
a. Non-words ($) 
b. Repetitions (Italicize) 
c. Audible pauses (#) 
d. Inappropriate silent pauses  –– 
e. Language mixed words 
i. Kannada: Black 
ii. English: Red 
iii. Hindi: Blue 
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f. Borrowed words (Green) 
g. Number of utterances 
h. Total number of morphemes 
i. Total number of words 
j. Kannada Matrix Language  
k. English Matrix Language  
l. Different Word Classes 
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APPENDIX E 
 
Rating scale to assess the success of communication in different conditions: 
 
Excellent: 7: Information is always accurate, complete, coherent, and hierarchically 
organized. 
Moderately Good: 6: Information is often accurate, complete, coherent, and 
hierarchically organized. 
Mildly Good: 5: Information is occasionally accurate, complete, coherent, and 
hierarchically organized. 
Adequate: 4: Information is sufficient but not highly accurate, complete, coherent, and 
hierarchically organized. 
Mildly Poor: 3: Information is occasionally inaccurate, incomplete, incoherent, and not 
hierarchically organized. 
Moderately Poor: 2: Information is often inaccurate, incomplete, incoherent, and not 
hierarchically organized. 
Extremely Poor: 1: Information is always inaccurate, incomplete, incoherent, and not 
hierarchically organized. 
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APPENDIX F 
1. BAT Picture Sequence
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2. Husband-Wife Fight (Nicholas & Brookshire, 1993) 
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3. Cycle and Car Incident (Kanthimathi, 2008) 
 
 
 
